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ABSTRACT 

A case study of on-the-job training in a factory 
stockroom took a close look at the working milieu, the way 
experienced people did their jobs within it, and the means used to 
induct (train) newcomers into work activities. Stockroom work and 
stockroom training were considered to represent two different 
activity systems; the interplay of tnese two activities in the work 
environment was explored. The training study was conducted at a 
manufacturing plant that produced radio-frequency connectors and that 
had implemented a computerized inventory and production control 
system known as Manufacturing Resource Planning. As new persons were 
hired, they were assigned tp experienced workers who took on the 
responsibility for their training. Training was a subsidiary to work 
and a dynamic construction into which these factors entered: 
supervisors' views of how to train; level of management implementing 
the training; composition of the stockroom work force; and union 
policies. Training was not planned but "took shape." Since training 
was assimilated into ongoing work practices, trainees were exposed 
only to routine wors events. Analysis of the technical and 
communicative processes that structured training-and-work within 
training dyads showed that trainers incorporated talk into the 
training process and explained the work as it was done. Talk and work 
performance went on in tandem. (70 references) (Author/YLB) 
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FOREWORD 

This is a case study of on-the-job training in a ftctoiy stodaocm. In it. we take a dose-tip 
look at the woridng milieu, at the way experienced people do their jobs within it, and at the means 
they use to induct Ctnin") newcomers into wwk activities. 

Our objective is to go beyond the level of generality characterizing most descriptioiis of woric 
and to ui^MCkage the blad^ box gknsed by the tenn "on-the-job trdning." Educational piocesses in 
the woricplace, though occasionally acknowledged as ubiquitous and significant, remain laigdy 
invisible to the research and educational communities. How does such mining fit into ongoing woric 
activities? How does it fit into the system of social relations in the company? What kind of 
pedagogical practices are involved? How is conceptual and facoial knowledge communicated to 
people who have no notion until they walk through the factoiy door of what the "subject matter" is 
about? Most critically, how do we address such questions so tfiat we achieve both the rich description 
and the rigorous analysis that research requires if it is to be educationally useful? 

Our approach to this new research arena was to organize an intenlisdplinaly team ci^Mble of 
bringing a variety of methods to the enterprise. We carried out data collection through an 
ethnographic study of tbt factoiy as a wlwle. field observations and interviews in die tnining k>cale, 
audiotaped observations of targeted tnineis and trainees on a time-sampling basis, and semiscructured 
trainer and trainee interviews. We i^ppiied ootii qualitative and quantitative interpretive techniques to 
the data, ranging fiom discourse analysis to the application of simple descriptive stTitistics. Since, to 
our knowledge, tiiis was die first case study of its kind, probkms of etidcs and metiiods dafaned a 
major share of our attention. In our concluding diamssion we deal witii botii tiie substantive and 
medwdological im|dications of the research. 

We begin by introducing and describing die fKtory in which we worked and the 
consideraticms that led us to select stodcroom wmk as our target oociqiation for a tntining stiidy. We 
follow with a description of stockroom woric activities and a report on the way training is organized 
within it As each new person is hired for die stockroom, s^e is assigned to an experienced woricer 
who takes on the responsibility for training. We first look at how these trsining dyads ftmctioned 
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within the Mocboom community, and then we anilyze in detail the technical and communicative 
procesaes that structured training-and-wofk within the dyads. 




STOCKROOM TRAINING IN ITS INSTmmONAL SETTING 

Why ftudy on-the-job trahdng? 

A fKtoiy ftodaoom is not i typical letiing for cognitive leseaich. Even kss it it • site to 
which educttiooil reaeaichen are typicnny attncted. Yet a group of ua—Aom psychology, 
anthropology, and linguistics— lias spent a great deal of time inihe last few yean becoming 
acquainted with the inner worldngs of a stoclODom in a high-technology electronics manufacturing 
plant We tried to leam the stodcroom layout, the logic and logistics of material controL and the way 
in which the flow of infonnation in the computerized inventory system articulated with the flow of 
material goods in the plant We spent many days tallcing to the people who made the stodcroom 
woik. watching them cany out day-t&<lay roudnes and cope with problems that, lying outside the 
routine, yet seemed to recur on a routine basis. 

We were not in this research site to become expeits in inventoiy management; nor could we, 
even if we had so intended, become expert in any aspect of stodooom woilc without acnial hnmeisica 
in it over a long period of time. We were there to address questions lyii^ Just beyond the work itself, 
namely, how is the woilc learned and how does the stocluoom community oiganize and support the 
learning process without disrupting its normal functions? Our aim was to study on-ttie-job training 
and learning. We had in mind a research project that would go beyond a geiMil level of description 
of such tnuning and that would use cognitive sdence techniques to uncover the mechanics of its 
production--the "how" of it We could not begin this project until we ourreWes had gahied some 
understanding of the Icnowledge and sldlls involved in stodooom work. And we could not cany out 
this projea unless stockroom people knew us. accepted our purpose as worthwhile, and agreed to 
cooperate in the undertaking. 

This report is a preliminary presentation and discussion of findings from this case study. We 
thinic it is useful to keep in mind the uncommon nature of this research when we come to assess its 
contributions and its problems. An attempt to cany out researdi on educative processes in an 
industrial woric setting stiahis our methods, and. just as importantly, testt the Umits of oooiemporBry 
theories of wodc and learning. Researdi on educational processes has historically ooncentnted on 
shidcm populations and has been conducted in seitir^ (e.g.. schools) whose tort^nriCTMj |oiit are 
expUdUy educational, or hi settfaigs (e.g.. laboratories) that maxhnize the leseaicher's ooisrol over 
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events. Tlie tnduttiial oommunlty oonoim shuply with these Mtiings. Adulti. mher than young 
people, are involved, and acdvitiet are organized to meet pioductian goala, not educational ol^jectives. 
Hk factory is an environment that responds to ever-changing needs and ciicumstanoet: tt is never 
exactly the same at Tmie 2 as at Time 1, and thus defies the possibility of "research ooatrol." 
considered in the classic sense of holding conditions ccnstam. Hie motives of groups within 
industty-xfrofit for owners, and livelihood for employees—do not coincide directly with the 
resetrchen* aims. The oondua of the research must conform to these special drcumstanoes. 

Many problems present themselves on a dieoretical level Because research on learning and 
teaching has focused on the schools, it has fostered a conception of leaniirig u a life activity separttc 
from other lifie activities and thus susceptible to analysis as an "activity in itself." In studying 
leaming-and-teaching as a segregated activity, one can make certain sUnpUfying assumptions. For 
example, althou^ it is well vxepteA (Cazden. 1988) that all speech serves a tumiber of functions 
simultaneously (e.g.. regulative, infonnative. ihetcMical). sbidies of teacher talk in tiie classitxMn 
typically ignore this multiplicity; they analyze teacher talk largely with respea to bow it fiilfiUs its 
informative functior*; tiie instnictional irient of teacher talk is presupposed and assigned primacy. The 
institution of school can be evaluated on the basis of how effectively teadns feadi and snidents learn 
because researchers presume an isomorphism between the goals of teacher and student activities (to 
instiua and to learn) and the objectives of die institution (to educate) (see Newman. OrifHn ft Cole. 
1989). When we inquire into the nature of teaching and learning fai nooschool settings, these 
presuppositions do not hold. We are faced with die fundamental problem of "disentangling" educative 
processes from other ongoing activities in which they are embedded so ttiat they may be studied in the 
first place. 

Until recentiy. tiie concentration of educational research in schools seemed a natural state of 
affairs. Qmventional wisdom assumed that sdiool learning and achievement were continuous with 
Ottt-of-school learning and achievement Under such a continuity hypodiesis. h made sense to think of 
schooling as tite select environment for research on teaching and learning. A new line of iteaearcfa on 
everyday, or practical cognition, however (Hutchins. 1987; Lave. 1988: Rogoff ft Lave. 1984; 
Scribner. 1984. 1986; Sternberg ft Wagner, 1986). has demonstrated that achool-based learning has 
distinctive feanires dm differentiate it fiom forms of thinking and teaming in practical settings— what 
some investigators refer to as "siniated practice". Once a minority position (Scribner ft G>le. 1S^3). 
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this vkw of the ipedality of wbool is now gaining ground among devdopmental tbeoiiits (e.g.. ' 
Weitsdi, 1985a) and ed u ca tion al leteaicheri (Benyman, 1987; Resnidc* 1987). who are itihinlcing the 
role of ibnaal ichooling in human developmem. 

If learning in and out of school have cenain discontinuities, we need to gain some 
undemanding of what out-of-school learning looks lilce: what are its chaiacieilstic features and how do 
these compare with school'based learning activities? A fiist step is to stop hmping all out-of-schooI 
learning into one oontrastive category. Learning may be related to practice in a number of different 
ways that need to be identified and studied. One significant advance in this enteiprise is Lave's 
analysis of apprentice models of education (in preparation). Appreniioe learning is atmcting 
widespread interest (Collins. Brown and Newman. 1987), but it is only one of a variety of ways in 
which leaming may be related id pnctioe. Moreover, it is not the characteristic way that learning and 
practice are related in the industrial or corporate work world in the United Stales today. A 
fundamental characteristic of apprendoediip is that it takes the fonn of a master-leamer or 
mentor-leamer relationship that tends to occur in crafts and piofeasioas. In these relationships, the 
master typically manages and trains, and also exereises considerable oontiDl over the apprentioe's woric 
experiences. In a wide range of industrial salaried and technical jobs, however, these oooditicns do 
not obtain. For one thing, expertise in complex work environments is distributed over a number of 
people (Hutchins, 1987) and no one perKm can serve as the master. Fbr another, there is no linear or 
cleariy-mariced pathway toward "expenise." Novice woricers/teamen must come to undemand the 
complexity of the organization as a whole, co m prehend the portion of ovemll production that their 
work involves, and negotiate the politics of the workplace at the same time as they master the 
particular tasks of their jobs. Mastering a particular job in a complex organization carries with it the 
possibility of "movhig up." and hence moving into a position with & ^w boss, new co-woricers and 
new tasks. Rather than becoming a master of a particular kind of woric and kind of production, a 
worker in coiporate industry must often develop expertise in a number of knowledge domains that are 
diffettntly accessed and used by sets of "experts." who function in a variety of "places" in tiie 
production process. 

A form of socially-organized educational practice diat has arisen to meet tfaeae conditions is 
on-tiie-job training. We use tiie term here to apply to a wide range of programs timmgh which people 
are broken into new jobs by means of guided practice (D'Andrade, 1981). Such progmms may vary 
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widdy in the degree to which they lie foimalized or ttnictur^ Our pieviout nseuch at noiher 
induitrial site (Sciibner. 1984) and in e mining oooununity (Sachs. 1986) siiggeated the ImpoitaDoe of 
a looaely anictiued fbim of on-the-job training that comes into operation when the occasion arises, is 
relatively ahon-lived. and is provided by co-woifcen or supervisors who have not been trained to tntia 
Training anangemenis of this kind are widespread and seem to obtain on many sldU levels in salaried 
and hourly occupations. Although they cany a heavy buiden of woikplaoe ed uc ation, these training 
procedures have been invisible to the educational woild at large. 

We undertook the stockroom study as s means of exploring ihe basic features of on-the-job 
tniining and its potential usefulness as a model of practice-based educatioa 

Theoretical Pertpective. An inquiry into teaching and learning in the woikplaoe requires a 
conceptual fnuneworic within which to poie questions about the relationship of one human project 
(education) to snother (woik). Our firsmewoik derives from a theory gaining prominence amot^ 
psydiologists and social scientists in Euit^ and coming to the attention of colleagues here. This 
theory builds on the woric of the well-known psychologist LS. Vygotsky (1978. 1988), and posits 
Iniman activity" as the basic imit of analysis in the shidy of mind snd behavior. Mental and 
behavioral pioceases. the theoiy daims. are embedded in activities that aerve particular motives and 
unfold thnxigh goal-diiected actkxtt. On a societal level of analysis, activities may be conceived as 
socially-organized pnctices that advtrice culnindly-valued objectives (Scrifaoer A Ocde. 1981; 
Laboratory for Comparative Human Cognition, 1983). Individuals acquire motives and master 
knowledge and skills tiuough dieir participation in socially-organized activities; conversely, 
socially-organized activities are reproduced and transformed through individual actions. (For a fuller 
presentation of tiieoretical constructs, see Leom'ev. 1978. 1981; more accessible versions by 
psychologists in die United States include Kozulin. 1986: Minick, 1985: and Wertsch. 1981. 198Sa. 
1985b.) 

Developmental psychologists working within Uiis ftamework have suggested that certain 
universal human activities are especially significam in an individual's developmental history. These 
activities include play (Vygotsky. 1978). learning (Elkonin. 1977; Engestiom, 1987; Hedegaaid et al.. 
1984; Talyzina. 1981), and woric (Hacker, 1985). 
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In the iMt Kvenl decades, activity theory hn bec»oe eipeciaUy pramineot in letencb on 
ujik md education. In woilc itaeiidi, a Itodiineittal diflieRnce be:»^ 
and diat of other penpectivet ii thai activity dieoiy analynt pfoducdoo prooeiaes at 
aociaUy-atnicturad faumn acdvitiei that make use of techndogical and mai^^ Woifcdoet 
not exist independendy of woikefs and has to be studied at an activity system, not shnply as a 
technical system. A similar approach is brought to bear in die study of schooling, in which leiinang 
and teaching are conceived as constituting an activity system organized around special means (the 
subject matter to be taught, devices such as textbooks, computers, and the like). 

This oouoeptualization of woik and education as activity systems allows us to go ftuttier ttum 
our iniUal fomiulation in specifying some of die cential problems in studyhig oo-d»-job tuinbig. 
When woik and education frcur as aeparate activity systems, conducted in dififeient settings, with 
difTercm sets of paitidpanu. tiieoretical and empirical analysis is lelaiivdy straightfoiwaid. When botii 
activity systems co-oocur. however, we encounter serious desciiptive and analytic problems. In 
on-tiw-job tntiiiing. die same aet of paitidpants hi the same setting are engaged in activities satisfying 
two different instinitional goals. Analytically, two activity systems are hi progress, but empiiically 
there is only one stream of behavior to observe. Should tiiose behavion be described as "wotking" or 
as "tnining"? How do we know how the participants constnie what they are doing? 

The strategy we adopted in the presem snidy was to proceed firom an analytic stance. We 
considered stockroom woik and stockroom traintag to represent two different activity systems. Widi 
this analytic approach, we could poae questions about tiw relationship between them fbr which we 
could seek empirical answers. For example, do experienced wodcen oonadooSly accept die goals of 
training? And if tiiey do, how do they accommodate die goals of woik snd die goals of mining? 
Throughout we attempted to capture die inteiplay of diese two activities as they unfolded in the busy 
woric environmem selected for tnidy. We think this approadi proved effective fbr our study purposes; 
the developmem of a more grounded tiieoretical approach to "mixed" activity systems remahis a task 
for die future to which we hope this research coofirfbutes. 

Field Setting: The Factory and the Stockroom 

This tndning study was co n d u cted at Kemps Electronics, a family-owned manufacturing plam 
hi New Yoric diat employs 4pproxhnately 500 people. Kempa produces radio-fiequency oooDectors 

5 



13 



ihtt tie uaed in tau nch u vkleopneU. cMcfllotoope^ 

devicef. lUsUndofooooectoritand}— itiseuy tohOUaiMiiite 

is composed of sevenl subcomponents that cm be used in any number of final products. Ths small 
size and great variety of radio-frequency oonnecton (Kemps pioduces about 20jOOO ccmpooent pans 
and 7JQ00 to 8,000 finished goods) mean that the company has significant inventoiy to manage. 

Four months before our research began, the ccxnpany "turned on" its new computer systm. an 
faiventory and production control system Imown as Manufacturing Resouvoe Flaming or MRP. Fbr 
several reasons, we were interested in conducting leaearch in a plant tfast had implemeoted this sort of 
system. The introduction of a new technology such as MRP requires employees to acquire irw 
knowledge and. accoiding to some analysts (e.g.. Bailey. 1988: Zuboff. 1988). increases the 
intellectual complexity of many jobs. If this is the case, in-house training and infoimal on-the-job 
learning become especially importam in such plants. Moreover, since new systems are invariably 
hnposed on older systems, difficulties arise in day-to-day opentions that are not anridpated by 
designen and diat woricers need to handle on the spot In trying to malce the new system function, 
employees "externalize" their reasoning about die system and their woric. enhancing opponunides for 
researchers to capture leaching-and-kaining processes. Finally. MRP exemplifies the many new 
information technologies that are becoming widespread throughout industry and that are reputedly 
creating a demand for a more highly educated woric force (Schneider et aL, 1985). We thought that 
public and private interest in these technologies and their educational hcpUcatioos would lend general 
importance to our research effort and conclusi(ms. 

We decided to locate our first snidy in the component stockroom at Kemps' on the basis of 
substandve and premie oonsiderttions. These are inteitwined: The itnoducdon of MRP systems 
has a mqor impact on invcnioiy management and coixrol. including operations in the stockroom, and 
Kemps management was pianning to hire and train a number of new stodooom woiken. 

To understand the significance of MRP technology for stockroom woric and training, we 
briefly describe its principal charscteristics. 



' Two additional studies are under way at Kemps. One focuses on office woricen learning to use 
MRP. the other on learning computer-numerical controlled machining in the machine Shop. 



MRP. MRP pfDgums, wUch are maikeied generically for any Idnd of manuftcturing finn« 
ait designed lo keep an accnrate accounting of the location and amount of all of a fKtoiy*! products 
and sutKWtnponents. 

The introducdoD of such new systems has largely reoigadzed bow manufactuitn "do 

ptoducdoo." Tht shift towaids "flexible manufiictuiiitg" (see Bailey ft Noydle, 1988; Noble. 1984; 
Piore A. Sable, 1984; Shaiken, 1984) has meant a move away 6om mass production toward custom 
production. This shift has affected many companies, which are attempting to eliminate the stockpiling 
of goods and purchase materials as needed, rather dun in advance. These changes mean that 
companies have to keep careful track of what they have on hand. Instead of simply reordering bulk 
quantities of material v^ien they begin to run low. for example, they must now naooltor the use of 
material on a e*aily basis, and think ahead when it comes to planning fAat will be needed in the 
future. It has been a challenge for companies to make these new systems work wdL Indeed, a review 
of the literature reveals that lumieious {Hoblems have been lepoited in die development and 
implementation of MRP systems, such as how to keep accurate inventory levels and train woikers to 
coirect eirois as they come up (Hagan. 1988: Naj. 1986; PJUM Review). 

The significance of MRP systems for our purposes is twofold. First, diese systems direcdy 
affect how inventory is controlled within a plant Inventoiy is. of course, stored in stockrooms. As 
companies implemem policies to reduce stockpfles. die volume of goods in stockrooms decreases and 
die mcvemem of parts in and out of diem increases. In addition, die presence of die computer and 
new ways of diinking about production make the concern about accoimting for parts a more Impoitam 
pan of stodcroom work. Invemoty woik becomes more complex and must meet more stringent 
criteria of accuracy and time l i n ess. 

The second significant poim about MRP for our research is rqMesemed by our focus upon how 
new wofkers are introduced into woik activities dirough various educative practices. The new system 
of computer-based manipulation of infonnation about inventoiy (MRP) is grafted onto physical 
processes of production, storage, and truiaport of materials dist rqxtsem an cdd system; many 
pre-existing record-keeping systems alao remain in force. New woilun coming into the stockroom 
would, dierefore, be imodooed to both die old and die new. We expected that the new tednology 
would sufHdeiKly penuib existing systems of woik so as to generate "problems" Aat would manifest 
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themielves in. mA become put of. the tniidng process. We hoped to tlieitby capcuie ways in wliich 
new people were introduoed to the ''nooroutiDe" aipects of itocboom woik todiy. 

The Stockroom: A Complex Domain. Kemps manufactures most of the component pans 
that it assembles into final pioducts. It has three stodoooms ibr components, dispatch, and Aipping. 
The component stoclcroom houses about 20.000 pans in different stages of production; the dispc:h 
area oooidinates the movemem of pans through a variety of production opentions; and shipping holds 
a safety stock of some ftaiisbed products and sends the rest out to customers. Our researeh focused on 
the component stockroom. 

The oomponem stockroom is an cnvironroem of considereble physical complexity, and woik 
within it involves a grasp of many knowledge systems, ranging from names and numbere of pans to 
storage niles and the like. As background for material that follow!:, we give a brief description here. 

While people often think of stockrooms as areas in which laige numbeis of items sit, diey are 
actually locations through which pans constantly travel, especially under MRP systems. Stockrooms 
are places of action, and stockroom woricers need to keep on top of diis "^Hn^'n' movemem of goods. 
Indeed, according to die "leadman" in die stockroom (a aenkn- woricer assisting the supervisor) who 
had ttiiny yean on die job. die stockroom was literally central to producdoo; his conception of the 
stockroom as die hub of the plam is represented in a sketch he drew for us. reproduced as Figure 1. 

The componem stockroom is a laige room about a ddrd Uk size of a fioodiall field. At one 
end of die room is an area where pans are received from production depanments hi die plant. At die 
other end are tables at which woricen count out the pans dial are needed for production. Laige floor 
scales and taUetop electronic scales are distributed duoughout die room (see Figure 2. a map of die 
stockroom). There are two computer tenninals hi die room, one at die supervisor's desk at one end of 
the room, the odier located in the center of the room near the leadmaa 
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Drawing by I/tadmin in Stodoobm, 
niustnting the Stockroom as Oeoter of Production 




FIGURE! 
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Ite oomponem Mocknxxn leiembles a libiaiy in ceiuin itipectt: on all tides are aiiks of 
shelves upon which lit boxes and bins of paits. OnnponeDt pins are sunvd in boxes and bios of 
vaiyiiv sizes. The stonge of pins is paniaUyoisatf^ Luge pieces lhat 

are used In quantity (5,000 in i bin. for example, can weigh up to 75 lbs.) are unUkely to be stored on 
top shelves because they are unwieldy to handle and could cause back strain. Before the computer 
system wis imnxluoed. the pans were stored according to Idnd (the uodies were in one sectioo. Ibr 
example, ind insulators in another). Now, according to woricers, storage is "ruKlom." Since pan 
numbers ind their locations are easily stored and retrieved in the computer system, it is expected diat a 
woricer cm quickly look up where a pan is supposed to be and find it at that location. 

Quantities are a fundamental pan of stodcioom knowledge, since pans are continually counted 
coming into and going out of the stockroom. Consequently, the pans stored in laige btais are 
"prccounted" to facilitate the woik of the stockroom people, who will have to count die pans it some 
point. Each bin holds a standard number of pans, although the "atindard'* number in each bin is 
decided by the workers themselves. Tliat is, if a cenain pan is laige and heavy, and only 2,500 fit 
into a bin without making the bin too lieavy to handle, die woikers will dedde dutt eadt bin for 
such-and-such a pan will contain a "standanl" of 2,500. Any leftover puts are put into one last bin 
and dm bin is labeled die "master." This system enables woikers to assess quickly how many binfiil 
diey need to tike off the shelves when counting out pans. 

AUhough die vist numbers of pans in the stockroom are differentiated by kind and identified 
by name (such as body, contact, taisulator), dieae names are fiv too genena lo klemify any panicular 
part There can be fifty different kinds of contacts, for example, made of different metals, produced in 
diiferent sizes, and with different finishes. Tlie great diversity of pans tfiat Kemps nuonfittiures is 
dierefbre accounted for by a numbering system, and woikers tend to talk about pan numben nther 
Uim pan names. One wouldn't hear, for example, "Has anyone got die contact?" while "Who's got 
59-22-47 M997" is commonplace. Some pan numbers are similar to ottieis (differing, for example, by 
one digit), so diat a misreading could easily occur, and worken need to be ilen to such subtle 
differences. The consequences of errois of diis son are discussed in the next aecdoo. 

This dcetdi of die stockroom, ahhough brief, makes it evident that new hires have much 
knowledge to master and many procedures to leam to become compcteii atocki^ cm woriceis. 

n 
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The Job: Dcaoipllont of Stockroom Work 

Official Job DMcriptknt. Although Konps people ftedy taUc of stockroom 
stockroom woiken. the job-dassificatton scheme actuaUy has no job listed under that title. Employees 
in the component stockioom, except for the depanmem supervisor and leadmen (see below), are 
classified as "material handlers.** lliis job title names a generic occupatiooal giouping. just as the 
titles "machinist" and "assembled serve as standard codes for a wide lange of actual work 
respoiBibilities having certain elements in common. In Kemps, as in other plants, the actual activities 
subsumed under each such job title vary considerably, dependhig on, among other £Ktors. dte 
depanmem in which they are performed and the technical devices (e.g.. the particular kind of machine, 
such as milling or lathe) involved. Levels of skill range widely as well: at Kemps, these levels are 
captured to some extent by the classes C. B. and A. into which employees in k given occupation ars 
gruled (from lowest to highest). 

Kemps's job-classification scheme consists of fourteen grades, llie job tide "material handler^ 
appears in seven, ranging fwm Orade 2 to Grade 10. Specific responsibaities of the material handler 
within these grMles are described in job buUetins. These form part of the obUective-batBainii« 
contract, in that each description is signed as agreed upon by a member of managemcm and either the 
shop chairman for the union, another union representative, or both. When a vacancy occurs within 
these grades, the appropriate bulletin is posted. The job descriptions in the bulletins are also the basis 
for upgrades and promotions. 

Job descriptions for material handler ait both plantwide in fonn (simply "Material Handler C," 
"B," and "A") and specific to cenain departments (e.g., "Material Handler-Dispatch"). The common 
element, as the name implies, is responsibility for handling, maintainfaig, and transfoirii^ some 
"material" from one place to another. Specialized descriptions cover varkius ranks of material handler 
in the machine shop, assembly, and other production departments, but the largest number of jobs and 
those with the bfoadest skOl range are in departments whose principal flmction is to reccve, store, or 
ship parts (finished or componem). The operations of diese departments are tigbtiy interdependent, 
and, at the highest ranks of material handler, responsibilities spill over department lines, and cemral 
duties include those of imerdepaitmem coordination. Although each depanmem has itt own supervisor 
(or two if a night shift operues), one person (material-control matuiger) has been appointed to overKe 
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them and manage all their activities as uptcts of the invcntory-cGotrol plan incx>iponaed into Ac 
factoiywide MRP system, "turned on" in 1986. 

Job descriptions applicable to the component stoduDOm are oonoentntied in Oiades 2. 3, and 5 
and cany pay scales langing from a minteum of $6.44 to a maximum of $6.98. 

Tlie Grade 2 job description. stiU in effect* dates irom 1966, and classifies material handling 
with the jobs of porter and rqietitive. routine inspection. New stockroom woricers were hired in this 
grade. The job description reads: 

Counts, moves, or otherwise handles materials, loads and unloads tnicks and perfbims various 
other simple duties as directed. Counts and packs pans or products in canons, cases or other 
containers. Checks against packing lists for inclusicMi of all component pans or completed 
units, ^jplies special labels or stencils vAtert necessary, and peifonns odier duties assigned by 
the supervisor. 

Note that, with the excq)tion of the verb counts (otherwise unqualified) and the verb checks 
(against lists), all other specified job actions involve physical behaviors Goad. pack, affix labels, etc.). 
The description foUows closely the one used by the U.S. Department of Labor Bureau of Labor 
Statistics for industry wage surveys (Kemps has on file the October 1977 version). According to this 
description, a material handler is a laborer whose duties involve moving materials or merchandise. 

Grade 3 (Material Handler B) lists duties identical with those of Orsde 2, excqx that, in 
addition, the jobholder is available to replace absent personnel in the receiving and Aipping 
depanments. This description, too. dates from 1966. 

Grade 5 (Material Handler A) introduces additional respcmsibilities beytmd the movemem of 
goods. This job description, originally prepared in 1967. was revised during the installation of the 
MRP system by the director of materials, the top person responsible for implementing MRP at Kemps. 
The stockroom fdl under his jurisdiction (the only nonoffice departmem to do so) because of the 
critical role inventory control plays in MRP management To convey die nature of his revisitm. we 
reproduce bob shon descriptions. 
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Pre-MRP (1967): 

Ttmsfer materiaii between depaitments. and to various locatioiis 0.e.. ihipping. 
receiving, nodaooms. pfoductiofis (sic] etc.) u requiied. Ooordinate routing of material 
through dep art me n t s as required by ap^caMe shipping older, woifc onlers. etc Maintain 
reooRls of finished material and com p one n t s stodc. Assist in shipping depanmeot and 
receiving departments. Responsible fbr accurate counting, storage and safe handling of 
material in his care. Expedite material and peifonns (sic) odier duties assigned by the 
sivervisor. 



MRP (1985): 

Primarily responsible fbr the receiving and maintaining required records of dl 
incoming and outgoing raw materials. 

wm also tiansfier material between depanmenu. and to various locatioos 0.e. shipping, 
receiving, stodooom, production etc.) as required. Responsible for accurate counting, storage 
and safie handling of material in his/her care. Expedite material and peifbnns other duties 
assigned by the Supervisor. 



A significam shift has occurred here: the first listed responsibility becomes the maintenance of 
records (Le.. manipulating infbnnaticm about the stock), while the physical trsnsfer of materials has 
moved to second i^ce. 



When we began our fieldworic, eight material handlers woriced in die oomponem stockroom on 
the day shift together with a supervisor and two leadmen. Two material handlers were classified as 
Grade 5; the remaining six were in the bottom dass of Grade 2. To put it another way, moie dum 
half of the stodcroom woric force was offidally considered unskilled laborers ibr pay and promotion 
purposes. This was the case even though die materials^ontrol director emphasized in personal 
conventations the difficult intellectual nature of stodooom woric under an MRP system, and odier 
managemem peisonnd ccmi^ained tiiat job descriptions in the lower grades were inadequate because 
they featured i^ysical aspects of die Job and dovkmplayed die mental. 




nGURE3 
Job BuUetin for Material Handler 10 



JOB BULLETIN 



MATERLiL HANDLER COMPONENT STOCK ROOM GRADE 10 

Transfers material as required between depanments and various locations such as Shipping, Receiving, 
Stock Room, DiqMtch Areas, Production, etc. Coonlinates routing of material througti departments as 
required by appropriate shipping orders, manufacturing oiden and shop orders. 

Maintains records of stock room. Responsible for all acthrities concerning the Componem Stock 
Rooms, such as pulling orders; instnictiiv and assigning others to puU woric orders and to cany out 
other assignments; assisting Dispatch, Receiving, and Shipping Depanments. Assures that aU paits 
paaed by inspection are entered accurately on bin cards and stored into Oompooent Stock Rooms, at 
their proper locations. Promptly assures that assembly returns are accurately immed into stock. 
Furnishes Production Control and Dau Processing with an accurate listing of short pans, expedites all 
wortc order diort pans that are in die Receiving Depanment. Maintains monthly minimum stock 
Tcpon. 

Wii* be responsiUe for component storJc room security, pennitting entry only to those personnel 
authorized by his direa supervisor. 

Responsible for all Receiving Depanment activities. Assist in Shipping Depaitmem aixl Receiving 
Depanment 

Responsible for accurate counting storage and safe handling of material in his care. 

1. Responsible for maintaining an accurate componem stock inventory notifying production 
comrol of any adjustments through proper documentation. 

2. Responsible for dl changes concerning part numbers, and die proper location of diese pans 
widiin the stockroom. Notifies Productioo Control of all changes. 

3. Maiittains up to date cross reference fbr all old and new pan numbers 

4. Coordinates stock room control with dau processing system. 

5. Will assist all depanments by fumishing the wppiopntae information concerning woric orders in 
process. 

6. Must have a woridng knowledge of die following documents; batch control, inventory 
adjustments, storeroom location change, pans return foim. vendor receiving itpon, 
manufacturing receiving repons. 

7. In the absence of his supeivisor must be able to instnict his men. 

8. Expedites material and perfonns other duties assigned by the supervisor. 
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Job descriptions for maierial handlers above Onde 5 (Ondes 7-10) more fully reflect the ' 
additional cooidinating and record-keeping responsibilities required by the company's new central 
data-piocessing systems. Rgure 3 repraduoes the description for the Ughest-nnked nuteiial handler in 
the component stockioom (Onde 10). Although we know of no incumbent at the pfcaent time, this 
deacripdon gives a good idea of the various tasks carried out in the oomponem stockroom. It is 
heavily weighted toward the record-keeping end and includes as one such particular itspoosiMlity the 
coordination of stockroom control with the dau-processing system. This description stands hi sharp 
contrast to those written for Grades 2 and 3 material handlers, although, as we shall see, they also are 
obligated to coordinate some aspects of their woric with the MRP system. 

Except for the highest ranks of stockioom material handler, the official *€to descriptkxu of the 
company treat the position essentially as that of an unskilled laborer. Wage rates am; hiring practices 
are in accord with these descriptions. A contradiction arises, however, in that top management 
peisomel stress their need for skilled woricers who will do accurate matii, keep records, and handle 
difiRcult questions and problems requiring coordination witii die MRP system. Training is somehow 
expected to reconcile die laborer^ and "record-keeper," tht unskilled, routine aspects and the 
problem-solving aspects of stodcnxmi woric 

Stockroom Workers* Job Descriptions. In contrast to official jOb descriptions, which list the 
discrete duties of material handleii, stockroom people describe Uieir jobs in teims of laiger, 
meaningful sequences of activity. A leadman advised us to oiganize our notes "according to the 
processing of die woric— the receiving of pans and the pulling of woik oiden" (Field notes. 1986). 
Otiier supervisors and woricers used similar temis to refer to dieir woric responsibilities, whedier 
talking among themselves or in recorded interviews with us. All "chunked" their woik iao the two 
main activities of "receiving" and "pulling." (A third principal woik activity, cyde counting, was less 
often mentioned, since at die time it was carried out on dK night shift) These two chunks of activity 
reflect the movemem of the parts themselves in and out of the stockioom. ^Receiving" refers to the 
process of counting incoming goods. reconJing ttieir receipt, and puttiitg diem into stock. "Pulling" 
refere to k>cating and counting goods being taken out of stock for production purposes, adjusting 
hwentoiy records accordingly. Receiving and pulling, of course, can be ftmher dfcanpoafd into 
smaller uniu of work, wMch we will describe shortly, but. for die momeot. it is interesting to note diat 
these smaller units, too. are specified in action tenns: counting, selecting parts, ioeatint pan numbeis, 
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leveling a bin« and the like. As the linguist who canied out the analydt of trainer talk noted, The 
talk is Aill of veibs of movement to describe wdk." 

Stockioom emptoyees. therefore, dearly coooeive of their wofk as activity— as doiog— «nd 
discuss it in tenns close to those of the activity theory perspective that frames this research. 

Description of Work Activity in a Research Perspective. The following descriptions flesh 
out the stockroom workers' basic activities of receiving and pulling: they are based on discussions and 
Interviews, as weU as on many hours of observation in the stockroom. (Detailed analyses of these job 
activities are in the section on technical aspects of training). 

The job of receiving is carried out by two people who work as a team. Their job is to 
tranq)on into the componem stockroom bins of parts that have been manufactured in the {flam's 
machine shop (or purchased from vendors), unload them, coum the parts, reoord the numbers received, 
and place the pans in stock. This involves both manual and mental woric Bins that are fl?: .4 with 
pans manufacmred in the plant tend to be heavy, since these parts are largely biass "bodies." The first 
task in receiving thus involves considerable lifting of heavy bins (which is the rationale for having two 
people m this job). These bins can weigh up to 75 pounds, and since as many as 80 bins can be 
"received in" durir^g the shift, a team may have to cany and transpon up lo 6.000 pounds in a day. 

The receiving process involves a variety of literacy and math skills and use of a computer 
terminal to access information. A worker on receiving uses the computer to determine the locations in 
w^ch the received parts are stored and must be careful to distinguish among parts with rimflar item 
numbers (see below). Most counting is carried out by weighing pans on mechanical or electronic ratio 
scales. Workers need some understanding of the ratio principles built into tliese scales (how they 
woric and sources of enor) arid must exercise care to accomplish accurate counts of large quantities of 
pans (in some cases 10.000 or more). When a coum has been made, die worker has to oom{detB 
various written records requiring operations of addition and subtraction; enors made here can become 
the source of serious diacrepandes in the MRP system (see further discussion of die computer system 
below). Completed paperwork is given to die t'peivisor. who oversees the entry of taifonnation Into 
die computer system. Since one aim of MRP is to keep oompcnem stock Inveooiy k>w, pans need to 
be received into stock as continually as possiUe so ttut they won't run out. This means that 
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ftoddoom woiken on nodving muit bring as many fafau as ponible into the wocfaDom torn the 
machine ihop in any given day, get tlioae pam into stock, and malce mm an papeiwoilc is completed 
•0 that it can be entered into the computer. 

Fulling, like receiving, involves mental as well as manual woik; although the specific tasks 
differ, the litency and math operations involved in the two activities are quite similar. Pulling is 
ofganized aitnmd "woric orders.'* 

"Work order^ is the customary name used orally to describe the directicns for routing the any 
of component pans that are used in the production of a finished radio-fiequency connector. No piece 
of pqper is actually maiked "work order." A work order is made up of several oomputer-geneiated 
sheets of paper (the 5vhop Packet Woricsheet. the Material Pick List, a drawing of the connector, a 
routing sheet, and a set of dispatch cards. See Figures 4, 5 and 6; these papers comprise the 
"directions" for manuflKture. When pulling a woric order, the stockroom woricer selects an order fnm 
the leadman's desk and, following the list of pans on the computer-generated paperwork, locates the 
componem pans on the stockroom shelves, and counts the number of pans required fich* the order by 
using the ratio scales. When parts are counted, the woricer fills out the oomputer-'oToetated Ibcms (this 
may also involve arithmetic openoions) and deducts the quantity of each pan "pulled" on the pan "bin 
card." which consdnites the stockroom's pennanent record of transactions (receives and pulls) for that 
pan. The woriur then labels, bags, or bins the parts and sends them on to the dispatch depairment. 
which supervises their distribution through various production operations. 

During the ooutm of pulling, a woricer may need to consult computer screens to dneck on a 
pan location, to detennine whether sufflciem pattt are available to fill an order, or to leoonstiua the 
history of tnnsactions for a pan wlien discrepancies between stockroom and computer records arise. 
When pattt for an onler are pulled. MRP considers that order to be "in productioo." Since MRP has a 
production schedule to meet, stockroom workers are expected to pull as many ofden as possible 
during the course of a day, and to be accunte as they ooum sod record "die puU." 
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Computer Syttems ind Stockroom Work. Knowledge of the Unds of mki involved in 
receiving and pulling allows us to become more concrete about the ways in wliich MRP computer 
systems enhance the imponance of stockioom management of physical inventory nd of its 
reoonl-keeping functions. 

The MRP system maintains an electronic record cf all truisactions made in the stockroom. 
These tnnsictions are significam for the functioning of the system, since they represent its nw data 
on the number of pieces of each pan physically residing in the plant. Hiese data are then manipulated 
by the computer system, i^di recommends purduues for future production needs and prepares a 
production schedule. A recording error, such as writing down "100,000" instead of "lO/XXT parts 
received, could result in the computer "thinking" sufficiem parts are on hand fbr pioducdon. when in 
reality there may be too few. Such a discrepancy between the actual coum and the computer record 
might not be discovered until the production process is under way, and manufacoire cannot continue 
because of an inadequate number of parts. SimOaily, if. in pulling, a worker errs in computing the 
quantity of a particular part remaining in stock by overestimating this amount, tlie computer would not 
"know" there is a shortage and would fail to order more parts. The consequences of inaccurate 
counting, computing, and recofding in the stockroom can be severe, both from the poim of view of the 
imm^rfi^ty effects on the production process and fiom the poim of view of incorrea data in the 
computer. The results of such errors become compounded as tiiey move tfaroosih the system. Tlie 
MRP system, working as it does on low inventory levels and striving fbr a "Just*in-time" productkm of 
goods, makes the need to maintain accurate inventory levels more crucial to the functioning of the 
plant !•$ a whole. Small errors can have consequences that increase exponentially, once entered into the 
computer. 

On the other hand, the computer has also increased the complexity of the stockroom workers* 
tasks and increased the need for troubleshooting and proUem-solving. In the course of receiving and 
pulling, the worker may encounter numerous instances of discrepancies between stockroom records 
and computer data. Fbr example, while a bin may be empty, the computer record may show it 
containing 1,000 pans. Workers need to undetstand how the computer works, as well as how the 
stockroom handles empty bins in order to troubleshoot such a proUem. 
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Additiooal problems present themselves, too. For eximple. idcmicilly-mtchined pans may 
have similar pait numbers, the dilfeftooes being only in the "tag" number (called an M-code) that 
itpitaetts operations perfbimed on the pan. For example, two pans may be named 1-2567-1 M99 and 
1-2567-1 M06: the differences in their M codes mean that the first pan (M99) is iB|^^ 
the second (M06) is plated. If a data-emy operator does not attend to the M code and mistakenly 
enten M99 on pans reoehred in under the M06 code, it will wieak computational havoc in the system 
and also confront stockroom woikers with the need to nm down the discrepancies in their own and the 
computer's records for the two pans. 

Discrepancies and errors of these sons can become evident during tlie course of receiving and 
pulling. Since enois emeige unpredictably, however, woikcrs whc train new employees cannot 
"choose a problem" to show a tninee. As we show in the section on the training dyad, even when 
problems arise by chance during training, the trsinee is usually not included in the problem-solving 
process, but instead is left to "pick up" the kinds of problems that occur and ways of solving them on 
his own. 

Organization of Stockroom Training 

Training In Theory. Although the job of material handler is nmked at low Skill levels in the 
plant, no one expects a worker to walk in the door and start receiving or pulling stock without 
trsining. "Trainiiig" is an explicit category of activity within the stockroom and is incorporated in 
company personnel procedures with respect to new smdooom hires. Experienced workers are not 
simply told to "keep an eye on" or "work alongskle of new workers, but to "tnte" them (a fta that 
led to a senior worker's protest that he was often asked to spend time training. aUfaough training was 
not included in his job description and he was not getting paid for it Interview. April 9. 1987). 

Officially-sponsored training of stockroom workers has been taking place for at least a decade 
(Interview. April 9, 1987) and is not a recent innovation accompanying introduction of computerized 
inventory. We do not know the historical reasons for esuMishing a training program for stockroom 
workers, but its existence rsises interesting questions about managemem's undentandings of the skill 
requirements of this job and how woikets leam them. 
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If the exinenoe of a tniniqg prognm for Mocknoin woikeis it pouibly tmpriring, it is not 
luiprising that luperviton and lenior people have ooortrocted their own theories of what thit tndning 
should look like. None of these has been incorpomed in an explicit plan filed in the p er aoonel ofiflce; 
tuining assumptions aiHl procedures* as far as we know, ait an uniecoided fonn of cultural 
knowledge. This situation does not imply that views on tiainiqg are pait of an implicit, difficult>to- 
acoess knowledge base. On the oootiary. we found that they are fiimly grounded in Kemp's histoiy 
and pnctioe. Some supervisoty and bouriy w^ "kers are reflective and explicit about how training "is 
wapipoteA to be" and bring tfieir views into play in their day-to^y decisions regarding the training of 
paiticular individuals. 

We learned about training theories and past pnctices through impromptu discussions and 
oveiheard omversations, as well as through foimal iitterviews designed for this puipose. Ihe 
stockroom supervisor engaged us in several lengthy exchanges on his tndning phUost^y, and senior 
leadmen volunteered commems lirom time to time. eq>ecially when mining was in progress. Our field 
notes also contained unsolicited or overheard comments from personnel in other pans of the plant, and 
training issues came up incidentally in interviews designed to exj^ore of&sex Vofics. Fbr a more 
systematic appraisal, we conducted a series of semismictured interviews in which we queried 
individuals on their own experiences as trainees, trainers, or both and on their personal bdieft about 
what kind of training procedures make for effective stockroom practice. These hiduded interviews 
with Daraiy, the manager of material control, who was responsiUe for tbt shipping. diq»atch. and 
stockroom departments: with Wantn. the supervisor of dispatch; and with five experienced stockroom 
workers, some of vfhom were acting as truners during our study. All interviews were tape-recorded 
and transcribed. 

Our fiist observation is a methodological one. For certain individuals, we have both incidental 
and elicited comments, and we can say that nodiiitg in their unsolicited talk about training was at odds 
with infonnaticn ghren us in recorded interview sessions. Alttiough people differed tai their views of 
the "right" way to tndn. ttiey were consistem in theh- t%pn$^xm of these views bodi off and on the 
record. 

We summarize the gist of this material around standard training tofrics: How long is Ae 
training period? Who does the tnining? What is die namre of the training "cuniculum" and what is 
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the piefened method of pedagogy? What emeffes from the fummary it a multiplidty of detcriptiont 
of cuneittsiockiDomtiainingpnctioesandavaiieiy ofv^ Weibllow 
thU pieaeDtatioD with a deacripdon of training as it actually tmipiied during our tix-moath 
obtervatiooal itudy. 

Duration of Trminlng. Training begins as toon as the new woiker oompleiei paperwork for 
the Personnel Department and walks into the stoduocm. When it offidally ends is not to dear-cut 
The probationary period for this job is 60 days, but ik> one suggested diat truning covered that entire 
time. Most supervisory informants dted "two weeks" as the tndning period, this cutoff apparently 
being set at the boundary of a new worker's ability to "work with anodwr^ and "woik alone." Yet two 
weeks is not set in sione. Danny, the material oonttDl manager, noted: 

I base two weeks (for tndning] that I feel you should be able to do the job on your own after 
two weeks is up...I won't hold it against you if you can't And 1*11 keep you with somebody 
for another wedc or so because I got 60 days to really make my dedsion (Interview, 
January 28. 1987). 

According to Danny, one recently hired woiker did a really good job and picked up on how to do 
everything within the first week and a half. 

When the hew hire is working alone, he or she continues to be "monitored," according to 
manager Danny, or "always watched." according to stockroom worker A^doey, for a period of time 
whose duration is unclear. Danny seems to consider the two months of probation as die monitoting 
period. Mickey indicated that six months might be necessary, uying at one poim that a new worker 
who is unable to do the job six months from hire, will probably get fired or. if not. 1» should look 
for another job." 

Even after that period of time, however, a stockman is not considerBd folly expert It may 
take up to two years, the material-control manager said, undl a stockroom worker is "fine-tuned." The 
period of learning, or gaining expertise, deariy far outstrips the period of training. 

Who trains. Since training proceeds in die abaenoe of any written detoiptioo, how it is 
carried out dqxnds cnidally on the background and views of the individuals who act as tndnen. 
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Superviion do not themselvei engage in mining of gtodcroom woiken, nd no one in the itockioom 
ciniei an auxUiaiy title of "tniner." Whit fiactti then fegulate trainer aelection? Midoey. one of the 
moie aenior woiken (he cmotd the aioclaooai in 1980). said it waa die pnctioe to liave leadmen or 
men with high aeniority do die training. Leadmen atand between reg ^ar atodooom woflcen and the 
deptnment auperviaor; tfiey have long and diverrified experience in die stoclcnxxn. cany special 
ftqxmaibilidea. and are paid at a higher nte dian odiers. When we were at Kempt, the two leadmen 
bad 30 yean and 13 years aeniority respectWdy. 

Althougji training by leadmen may have been the customary practice (and be still considered 
the appropriate practice by aenior woricen such u Mickey), die manager of material oontrol and other 
supenrisora did not n'tet to such a practice. They aaid little about conaiderations affecting iheir choice 
of trainers, and what qualificati(His they loolced for—widi one exceptim: die material-cmtrol manager 
on several occasions stressed the imponance of putting new woriceis with men who had "good woric 
habits"— that is. men who put in a "good day's woric" and were not "wastes." 

One iasue concembig trainers disdosed diffeiing opinions among tupervisois. The material- 
control manager said it was good practice to have a new hire woric with dsee or four people because 
"he will leam how each pemn does it his own way" (Interview. January 28. 1987). Ben. die newly 
appointed stoduoom supervisor, diought only one trainer should be involved; he beUeved ttiat a trainee 
coming into a new job will be nervous and needs die experience of woildng aieadily widi aomeone to 
"really leam the Job" (Interview. ^>ril 21. 1987). Qeariy. the two people widi auttiority to mdce 
dedsions about training were approaching die task firom differem vantage points: Danny, torn die 
poim of view of what managemem needs in the way of an end product. Bert, from the poim of view 
of die leamer'a requirements. 

Training curriculum. By cuiriculum, we mean the contem of tndning. widi the 
underttanding that, Ibr on-the-job training, much of diat content will consist of the spedfic woric tasks 
to which the new perKm is assigned. 

In interviews on training practices with woricers, thdr references to training ooniem dealt 
exdusivdy wldi job aequendng and organization. No inlbnnant mtatkmed the existence of apecial 
trainmg materials nor alluded to a need for any. Kemps has no manuals deacribing prindples of 
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invemoiy or KodcfDcm prooeduitt, nor ait instiuction sheets tveilabk to new woikeii oo topics such 
•s how to use the conpnier or ratio scales or how lo fill out a bin canL The only wiioen materials a 
new employee enooumr-s are documents that constitute an imegnl put of the activities of receiving 
and pulling in which he or she may be engaged. Pktwoiic "orientation*' consists solely of « brief 
discussion in the penonnd office in which the new hire is acquainted with employment pracdces. 
Although we were given a tour of the plant to prepare us for our research, new woricers are not 

The customary and cunem practice is tu have training conducted within the depaitment to 
which a new woricer is assigned. Danny said that he thought this practice should be abandoned in 
favor of cross-training in the four depanments of shipping, receiving, dispatch, and component 
stoduoom: material-handler taslts in ttese areas, he claimed, have many elements in common. Danny 
intimated that a higher-management decision was needed to implement this poUcy: it is unclear with 
whom this responsibility rested, but the fK» dut he did not move to put such a plan into operation 
suggests that, appearances notwithstanding, some general structure of tndning was operative in the 
plant as a whole and kept in place by "higher authority." 

Is diere a commonly accepted course of smdy? According to Midcey's account, the traditional 
practice was to assign new stockroom employees to the job of pulling woric orders. When he mrrived 
at Kemps in 1980. the day shift woriced exclusively on pulling orders (receiving was done at night), so 
tills introduction to the job seems to have been motivated by production, rstiier than training 
considerations. All training time was spent on woik orden; with experience, woricers would be 
assigned to receiving, and some— die more eiqiert— moved on to cyde-oounting. Training was 
chunked around one principal woric activity-— pulling— and movement aooss activities occurred as 
production requirements necessitated the shifting of workers, not as pan of training. 

Since 1982. receiving has been carried out on the day shift, and the entry point for new 
trainees has been optional Curreitt supervisory personnel theorize that it is best to Stan a new woricer 
on receiving radier than pulling. The material-control manager sakl it is better to start with receiving 
"because you tend to learn parts faster" that way (Interview. January 28. 1987). but either way (pulling 
or receiving) ttie trainee will learn. This nuher relaxed view of where to start is consistent with his 
overall sdieme for training. 
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Hie maiutser advocates staiting a new woiker out on receiving ibr a day or two. theo Dovii« 
tbe woiker oo to aoneone elie to do work onlen for two days in a row. dien on to other ipftftitllifd 
componeno of eidier pulling or reodvinf (learaing how lo pull bulk onlen at oppooed to icfular 
Olden, for example). In ttdt oonoepcion, tnining involves an intnxhiction to all aspects of stockroom 
woric, with the exception of cyck-oouitting. Tbe recently appointed nockroom supervisor. Beit, agrees 
that receiving is die way 10 start, but he explicidyiejectt tbe notkm of lotttioa Bert says "receiving 
it die core": while doing it. people learn locadons. become familiar widi die paits. feam the nidimems 
of pulling— in short, diey are exposed to basic procedures. fon»s. and principal tasks in die stockroom. 
The best way to train is to put a petaon on receiving for two or du«e weeks widi die ame person in 
that area. Then, in anodier day or two. the trainee can be moved to pulling work ordcn. and "all he 
will have to leam is die actual pick sheet" Beit's diesis dien is diat a ikw person should "stay put" 
and remain in the activity diat e n co m passe s die greater pan of the tasks arising in die stockroom. His 
views contnst widi Danny's notion of a diversified curriculum and a ipfdalT7f<1 appioich to tnining. 

On diis topic. to:\ what is left unsaid merits attention. None of the supervison punued the 
question of job assignmem beyond die highest level of genendity— oamdy. concern widi which of die 
ttuee principal stockroom activities should become die context for initial (or total) tnining. Yet. as we 
have aeen. each of these activides is composed of many actions, rsngiitg fiom pt^ysical laaks. auch as 
< 4ding loaded bins back and fonh to tiieir locations, to symboUc tasks, such as perfonnhig written 
madi calculations. Moreover, as we wfll describe later, ways of perfonnii^ tfieae tasks are multiple; 
among experienced woricen the order and the way of accomplishing them are fluid and diverse. One 
might have expected dien diat some detailed attention woukl be given to die desirable mode of wort 
organization for a team composed of oU hand and new hire. Nonedieless. no one interviewed spoke 
of die woric curriculum on this performative level 

Pedagogy. Ihe rnanner and method of trainer-trrinee interaction received attention fiom only 
two informants— Beit« the stockroom supervisor, and Mickey, the experienced stockroom worker who 
was one of die trainen during our obaervation period. Indeed, it was Kfickey*s tndning mediod 
(described in detail bek>w) that was the occasion for his own and Ben's discourse oo "good trainen." 
Mickey provided background infonnation to his trainees, explaining to them in detail about die 
organization of stock tocations. kinds of pans and tiieir distinguishing ^^wurffTittift. how die 
stockroom functioned in relation to odier departments in die plant, and odKr basic knowledge. 
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Mickey Justified this "veitMl Instiuctioii** on the grounds that it give anew woiker some idea of how 
things woited, even though he Imew tiie worker would not itmemhcr the infonnition. Bert, the 
tupeiviaor, and Fentando, a teadman, went out of their way to teU us that ihey disappioved of meh a 
teaching method. It confused the trainee with too much informatiOD that the trainee would not 
remember. 

Summary. "Training a new stocluxwm worker^ is a recognized activity at Kemps, and 
iupervison accept the responsibility for overseeing this activity. Since training principles and 
procedures for this and other jobs at Kemps, including those requiting the most skills, have not been 
codified or even written, they operate as a piece of oral culmral knowledge. Oral tnKlitions have their 
common core of consensual opinion with variation by individual and group. The common core we 
uncovered involved general principles: training would revolve around woik. be conducied by 
experienced woricers. and be continued for a period of (more or less) two weeks. Variatioos involved 
the exact naure of the wort: curriculum, what should transpire after the core period of training, and 
how to define good training. 

Training in Practice. We have before us various representations of Kemps's ground plan for 
stockroom woricer training. Now we can see the relationship of these representations to practice. 

During the six-month period of this study. Kemps hired nine peo|fle as material handlers in the 
stock room. We received timely notice for five of these new workeis and followed their training in 
great detail. Here we summarize the organization and content of their training. Souroes of information 
for this section included peiaonnel records, interviews with the new hires and their trainers, and 
systematic observations (see pages 37-43 for a full description of observatianal methodology). 

The trainees. Four trainees (Ed. Joe, Reggie, Tony) were men and outside hires; one (Bess) 
was a woman woricing at Kemps as a below-grade packer who bid for the job to earn more money. 
Table 1 summarizes the educatimal and employmeiu histories of these trainees and die oomporition of 
the stockroom woric crew during their training. 

We mentioned the contradiction between Kemps's classification of stockroom woric as 
unskilled labor canying a tow rate of pay, and top managers* expectations fliat such woricers should be 
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TABLE 1 
Backp^Niodi of ThUMM 



TraiiiM 


Am 


HIghtit idiool 
grade completed 


Pravloiii work 


# of cmflricneeil 
co>workcri 


Ed 


22 


4 


waiter 


6 


Joe 


53 


10 


aniinal caretaker 


5 


Reggie 


24 


14 


material preparer; 

aoftcr/handler; 

welder 


3 


Tony 


22 


12 


itocfcroom worker 


3 


Bctt 


26 


12 


packer 


0 1 



competent in recoid-keqping, show judgment in problem-solving, md be good at math. The Fenomiel 
Depaitment appeals to have hired on the basis of the cfTicial Grade 2 job description rather than on 
the basis of ttic actual content of the job under MRP conditions. It set no minimum educatiooal 
requirements ror sought inior woik experience that would demonstraUy involve math or literacy and 
record-keeping skills. However, three of the five trainees had completed either high school or 
community college. 

We have no systematic dau that would help us fenet out possible relationships between 
schooling level and learning experience, nor oould we do more than float hunches with the small 
number of ptxifAt involved. What we know, however, suggests no straightfi>rwanl reladoiidiip 
between schooling and the molar level of routine performance observed during training. As far as 
supervisory and emptoyee attitudes are concerned, no such relationship is apputat Ed had die least 
schooling and repotted himself low in literacy skills, yet ihe material-coatn>I manager considered him 
a "quick learner" (as did Mickey, his trainer, and as did we). None of the trainees was fired for failing 
to learn the job. On die other hand, one (Ed) was dismissed on grounds of mhamti^imm anodier 
(Tony), on grounds of faisubonUnation. This outcome seems to be in accord widi the Ustmy of hires 
in die stockroom in die period immediately preceding our fieldwofk. The manager repotted dnee 
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dismissals of material handlers, all on the giounds of unsaiisfactoiy woik htbits or ttltudes. none oo 
the giounds of incompetence. The one trainee (JOe) who appeared to have difficulty in acclimating 
himself to the woik during tfiis study lell of his own acconl. Ttau, it appears that the aodal 
expectation is that trainees will learn the woik if motivated to do so. Appraisal of individual cognitive 
abilities seems to play little role in managemem's hiring and training decisions. 

The trainers. As we saw. official procedures call for leadmen or woricers classified in Grades 
9 and up to "instiua." In the six-month period in which we followed training, however, only one of 
the two stodcroom leadmen paiticipated in training, and he was involved with only one worker for a 
few hours. The highest-graded woikeis in the stockroom, Mickey and Jesse in Grade 5, carried fairiy 
extensive training respondWUties. although their Job descriptions did not include them. But die most 
striking occurrence was that, within a brief period of 10 weeks, the bulk of the training passed to 
brand-new trainees, of whom three had not yet completed their own probationaiy periods. Figure 7 
presents this genealogy of training, graphically portraying the "downgrading" of traineis* experience 
and sldlls over time. 

The turnaround from use of experienced to inexperienced trainers suiprised us but did not 
seem to occasion much comment within die community. The material-control manager oooe expressed 
his discomfort that Mac, with only a momh's experience, was training two new people CMac isn't 
fine-tuned yet." he said), but the stoclcroom supervisor descrioed Mac as a good teacher. The elder 
statesman of the stockroom, a leadman with 30 years seniority, volunteered his opinion that the new 
men were doing a good job in training. 

In our interviews about trafaiing, we found a difference of opinion as to whedier one or several 
trainers should be involved. Observations support the multiple-trainer perspective— aU trainees 
remaining longer than a week were officially trained by more than one persoa The involvement of 
various traineis, however, appeared less propelled by considerations of what tbc new trainee needed 
than of how training could be managed given the ongoing workload of die stockroom. Practical 
considerations, such as who was around, how presshig the woric was. nd so on. seemed to dictate 
choices. We suspect diat such considerations always intervene, although it seems likely diat they took 
even higher priority during our observational period. In that time, ttie six experienced woikere ddier 
left or were tnmsferred om of die stockroom (see Tabte 1); by summertime, a work force of six to 
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nGURE7 
Genealogy of Training 



^^^^^ FERNANDO CLAY JESSE 




Bess 



4 



Fully capitalized names denote employees who at the time of the study were senior stockroom people. 
All others were hired during our observational study. 
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•even, rather than the ten- worker force projected on the organizational chut, ww carrying both work 
and training responsibilities. 

Under these circumstanoes, the stockroom supervisor, himself a man with low tenure in the 
job. decided to set "experience" to get out the woik and let training take the coosequenoes of 
fortuitous events. The distance between trainer and trainee, so clear-cut on a policy level, narrowed in 
practice to a point where the placement of individual workers in one class or another became almost 
artNtrary. A model of reciprocal teaching (each one helping the other with what sAie knows best) 
characterizes later training in the stockroom more aptly than an e^qxit-novice model, the framework 
within which many researchers are now trying to capture domain-specific learning. 

Curriculum. Mickey was the only trainer who brought the new person on board with a 
general description of the stockroom and information about the component parts it stored. All trainees 
except Mickey's were directly inducted into die work process on their arrival. Again with tbe 
exception of Mickey, the woric curriculum began with receiving rather than pulling, and the bulk of 
official training time was devoted to this work activity. Here we see policy and {dan taking 
(mcedence, even to the extent that the supervisor preferred to intemqK one new woricer's training in 
order to have another trainee spend the first day on receiving. (See Table 2 for analysis of woric tasks 
in training dyads.) 

Pedagogy. In interviews and general stockroom conversation, we heard no discussion of 
specific methods of training. When the first trainees can'ic on, however, and were assigned to Mickey, 
strong fieelings were aroused by his training style. As we have described (and will examine in detail 
below). Mickey devoted an initial period of half an hour or more to a tour of the stockroom in which 
he explained storage locations. He ssigned the trainee to pulling work onSen ruber than receiving: 
when he himself began lo pull, he proceeded more in a "teaching" than a "working" mode for another 
hour or so — explaining in detail what certain codes on documents meant, describing component parts, 
and the like. Mickey's decision to start on pulling rather th?n receiving reflected his own trainee 
experience, and displayed continuiry with the customary training practice (aee above). Accenting to 
his own accoum (Interview. April 9, 1987), Mickey's trainer had also given him a "tour," and he 
always began his training this way, to give the new worker "an idea of vdiat it's all about" Kfickey 
was reflective and articulate about his training theory. 
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TABLE 2 
Number of Pulli/Rwetptt 
during the Baietline Period 



Leerncr 


PuUi 


Receipts 


Back orders 


Total 


Ed 


7 


0 


0 


7 


Joe 


7 


0 


0 


7 


Reggie 


0 


12 


7 


19 


Tony 


0 


6 


S 


ir 


Bcti 


0 


10 


9 


19 



* DuiiQg die betetime period of Tony's tnining, hit miner. Mac. was called upon to lielp find 
missing pans. Hie missing pans were related to a Job Mac had done the day befbre with Reggie. 
The first 45 minutes of Tony*s basetime period were spent waiting for Mac to letum and begin 
to train Um. The low nmnbers diown here are roughly half those for Reggie and Bess* who 
were busy "being trained" during didr basetime periods. 



Micicey's ttieoty, however, conflicted with supervisor Ben's. It was not only that Ben 

believed in suuting new woitwrs on leodving rtther than pulUng. but he disapproved of Miclcey's 

extensive verbal explications. He thought these were more than any new worker could grasp: 

"Mickey's a good worker, but I don't believe in that kind of trafaiing." For example, Ben said to 

Ricky, a stoduoom worlrer 

Ben: You'd be surprised...! don't believe in talking too much. I believe in walldng 
with the guy, everything you do, do with him. Leave him alone. Just let him 
siL You don't automatically grasp, you don't automatically gnq>, but if you 
constantly tell him this is vihat we ke^ insulators, fiiis is where we 
keep...forget it, forget it 

Ricky: It's like an overload. 



Ben imfdemented his own view of how training should proceed ^i^ien Reggie was hired. He 
commented to us at die beginning of Reggie's second day of training: 



[If you say] diis is an insulator, this is a body...that man is not going to remember all this. 
The only way to woric is to get to the core, and die core of it. as lar as I'm ooocemed is the 
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icGeivliig..3ecause you're putting stock away...and you*it feeUng tiK puts in your lund. ' 
Then you know, when you're woricing you'll know this is Ui intoUkor. this it ^ body. 

In the light of Ben's decisive action with lespea to staning woikert on receiving, it is 
interesting to note that he did not again intervene in what went on between tlie appointed trainer and 
trainee on the basis of training omsklerttions. As long as the tndning began with receiving and die 
trainer did not appear to talk too much, he appeared satisfied. 

Summary. On-the-job training, as exemplified in Kemps's stockroom, is an activity 
subsidiary to work and a dynamic constmction in which many factors enter. Since the stodooom is 
hierarchically organized, supervisors' «^iews of how to train, and how mudi leeway to allow trainers, 
are m^or ingredients. Other factors may be considered "accidental" — which level of management is 
charged with decision-making at the time and is dius in a position to implement its theory, the 
composition of the stockroom work force, its turnover rate and worldoad, die distribution of stodcroom 
activities across shifts. All influence the social and technical organization of training. Background 
factors such as union policies play a role as well (die union pennitted Mickey and Jesse to train 
outside of their classifk»tion. for example), as do established personnel jxactices. What does not 
happen, however, is diat a training "fdan" is put into operation. Radier. training "takes shqie." as 
supervisors make ongoing decisions on the basis of historical practice, recent precedents, personal 
theories and pragmatic constraints. 

At Kemps, neitiier tiie supervisors' Uieories of training, nor die training procedures that "took 
shape" reflected top management's views of the importance of intellectual understanding in modem 
forms of inventory oontroL Training, with one seemingly accidental excqition, was assimilated into 
ongoing work practices, widi die consequence that trainees were primarily exposed lo routine, 
''normal" work events and not explicidy prepared for problem-solving in the context of die data- 
management system. 
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PROCESSES OF STOCKROOM TRAINING 



Retcardi QuMtkns and Methodology 

Huis fiur. we hive described tiaining activities in the stockroom on what may loosely be called 
ail institutional level This description captures certain orgmizatiooal ttpcas of stodcnxm tnining in 
terms of conventional categories (e.g.. trainer selection, pedagogy, curriculum), which ahow it to be 
compared to othei' training programs in and out of the worid of woik. 

In the next secdon of this lepoit, we move down a level in our analysis and look at trsining 
activities from a process perspective; we want to adiieve a fme-'^rained description of the acticms and 
interK:ti(His of which tiainiog is composed. For this microanai;^. we need a unit of Ofganization that 
captures the basic training processes, screening out "noise." wfak?e providing us with ooosistsnt 
boundaries for our analysis. We find this unit in the trainer-trainee dyad. Much of management's 
invohremem in training oonoems the setting jp of such teams. Once set up. responsibility for the bow 
and what of training— the actuality of what becomes — seems to pass to the individual appointed to 
the trainer role in a process of reciprocal interaction with the person in the trainee rob. 

The training dyad in the Kemps stocknxHn has a number of interesting and somev^iat 
paradoxical feanires. Although die role of trainer is transient— no one is pennanently classified as 
trainer nor exclusively assigned id that function— incumbents operate in that role without dose or 
detailed supervision. No institutkmal power accompanies die role. The trainer does not exercise 
authority over die trainee widi respect to employment status, he can neither Ure, fire, nor effea any 
odier change in die trainee's Job or woridng conditions. From die point of view of power reladoia fai 
die factory, this training dyad can be considered an exemplar of "peer^ teaching: trainer and trainee are 
bound to eadi other in a co-woricer relationship. From die poim of view of ledmical production 
relations, however, the training dyad takes on die "superior-subordinate" stnicture characteristic of 
teacher-studem relationships in the classroom, and of master-apprentice relationships in professions and 
crafts. This hierarchical structure follows from the uneven distribution of knowledge and skills across 
dyad memben. Although excepckm are imagin^e, it will almost always be die case diat the 
incumbent trainer will know more about the Kemps stockroom and its work responsibilities than will 
die trainee. Hnally, die training dyad, becauae it is simuttaneousiy a team petfonning siockiDom 
work, represents both work-as-usual and woric-as-it-is-impacted by die additional function of training. 
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Thus, by oonoentrating on the dyad, we can tee how the impoiiiion of a tndning nuctuie affects the 
oisanization of woik and peifonnance. 

Both social and technical processes are interrelated aspects of training and work activities 
within the dyad. This intenelationhip charactttizes not only the dyad but all levels of organizatioQ 
within the plant-<-the stockroom community and the larger system which is Kemps as % whole. 
Neither the technical processes of production nor the sociti relationships of productian can be 
understood apart from each other, together they contitute worL 

For our arulysis of training within the dyad, we adopt three successive perspectives, fiom 
which we hope to capture the particular social and technical processes operating in on-the-job training. 
The first perspective conoenns the functioning of the dyad in relation to other members of the social 
system of which it is a pait, namely, the stodcroom community. The training dyad does not operue in 
a vacuum. The stodcroom supervisor is almost always presem in the room, as are two leadmen and a 
corps of co-workers. The material-control marutger is constantly in and out. This community 
incorporates the range of sodal relations at Kemps: on the one hand, the Ibrmal division of labor and 
power diaracterizing production and managemem in the modem ootponte factoiy; on ttie other, the 
web of infonnal relationships based on race, kinship, gender, and other fKtors that our ethnographic 
study revealed. Our questions concern how the dyad operated witiiin this system: Did it function as a 
self-contained unit, or did f; become involved witii otiiers? Did other members of the stockroom 
intervene in training and if so, were they operating as pan of the fonnal authority structure or as 
informal peer group? 

Ibe second perspective looks widiin die dyad in terms of the technical processes of work tiiat 
the workers were directiy responsible for performing. As we noted, work activities in large part 
constitute the training curriculum. In certain traditional craft and apprenticeship teaching activities 
(Greenfield A Lave. 1982; McLaughlin. 1979). it hu been demonstrsied that custonaiy work piactioes 
are modified to provide simpler points of entry for novice learners and to move tiiem on to more 
complex and consequential work operations through planned sequences that prepare them for each 
move. Since our trainers were only transienUy in tiieir roles, and few couU qualify as experu or 
experienced workers. It seemed importam to determine whedier diey employed reorganization of die 
work process as a teaching device, and, if so, what forms titis took. 
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FinaUy. the ttaM penpective views the dyad as a system of social oommimicatioiL We 
analyv the talk that passed between iiaiiier and trainee to see how instniction as a disooune piooess 
relates to handsKs doing of the woifc. Our quesdoos heit fbcus on a oonptrison between teacher talk 
in die classroom and treiner talk in die stockroom. 

Methodology. Aldiough we had secured sponsorship of botti employer and union, we could 
not simply appear in die stockroom widi our recordeis and obseivadon protocols. Unlike odier "taiget 
populations" who are the subject of learning studies (primarily studems), adult woikers are voluntary 
paiticipanti who have no pemnal stake in die research (cfaiklreQ become paiticipmis by audioiity of 
parent or teacher, older students have financial or academic incentives for paitidpation). The fact duu 
management and union authorize die investigation is irrelevam if die woiken themselves do not wish 
to take pan. A considerable period of time is needed to gain consent; wcMkers need to undentand die 
research aims, and overcome their well-founded suspicions that die research is being conducted for 
managemem puiposes. On a perKmal level, they need to become *wri«int»<i with, and gain 
confidence in die researdiers. Conversely, researchers need to know who die woikers are and what 
diey do before they can piesume to organize die projea of "data collecdoa" 

We took diese considerations into accoum by visiting die stockroom and spending substantial 
time diere. becoming acquainted widi its members and their woik. Hm, we met widi the itockioom 
wofkeis as a group during working hours, explained die puipose of our research, and asked dieir 
cooperation. Specifically, we aSked each individual to sign a peiroisskn fonn audiorizhig us to csiry 
out observations while diey woriced and to tape record them while diey were training new wortcen; in 
renun. we pledged ourselves to confidentiality. All stockroom woricen dm employed on the day shift 
gave us written authorization. 

Research design. Our initial plan was to observe die training of new woiken during dieir 
first hours on die Job, snd to continue observing on a onoe-a-week sampling basis for the first four 
weeks of dieir employment Since we had been told diat "training" lasted for two weeks, but 
monitoring did not end for some (unspecified) number of weeks diereafter, diis seemed like a sensible 
co m p romise schedule. This longitudinal design wookl allow us to dftmrnm bodi the training 
procedures and new-woricer leandng. as evidenced by changes in perfonnaooe of die Job over time. To 
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ti8c» chmtei to knowledie and undemiw^ 

each lainec 10 be hdd after woildng houn to the prW 

^Khedukd«theaidofilieaeooiid(tay-iintatag«^ 

edmogiaiMc nd dtaical taieivicw methods (lee Gtosbuij, et aL. 1983; Peto. 1970; Spiidley. 1979; 
Werner A Schnpfle. 1987). following up queitian and cofmnents with appropriate probea and 
preserving a GoovenatioQal tone, iliesc ictsioiia were tape-ieconJcd and partidpanti were leimbu^ 

at a modest ftt for their time. 

Unfortunately, our plan foundered on the contingencies of swcl^^ We accomplished 
the original schedule with the first trainee; the second trainee quit at the end of the second day. TOs 
event gave us a better undemanding of what management meant when they spoke of a high turnover 
rate to the stodcioom. Moreover, the stockroom supervisor, disapf^ 
with this second man. introduced changes to ihe training procedure that interrupted 
training. We were unccnato. too. about how many new people would be hired to the stockroom. 
WtiaUy. management planned to fiU two vacancies, but as older woricers left or were transferred from 
the stockrtxMn. it became dear that additional hires would occur. Under these drcumstances. we 
thougte it prudem ID recast our plan and focus on the initial period of training, which wo^ 
our dianccs of securing comparable dau on aU new hires. We concentrated on the first two days 

we describe bdow. official training seemed to end at this point to spite of talk about two weeks). We 
enriched this corpus with additional observations and interviews conducted on an opportanislic basis 
whenever feasible. 

/' 

TTiese modifications had consequences. On the one hand, we protected what we could say 
systematically about the training <wci of the teaditog-leamtog process; on the oihe^ Umited what 
we could say systematicaUy about changes to wortter performance over time, which woWd allow 
inferences about learning. We took tfiese drcumstances inio accoum and organized our data analyses 
and this report around our strong suit— Ae training aspect of on-the-job training. 

Methods. Since our ficldworit indicaicd dial stocknwm worit involves mobility ^ 
the depart".cm and occasionaUy outside it. it was not practical to set up stattonary videocameras. 
Riithennorc. we had in«jy indications diat cameras would not be welcw We dierefore decided 
upon audiotape as the primary daw source. Eadj trainer was outfitted widi a small cassette recorder 
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that captured hit talk nd that of the tninee.' The itaearcfaer was equipped with a second reoonler, 
Into which the entered a nmning oommentaiy of the physical and behavioial context of die 
tniner-trainee activity, supplying ihiough verbal deacripckn what might have ben captured oo 

We met each new woitcr in the Persoand Department immediately after s/be' had completed 
the necessary employment fomis. We explained our research project, secured pennission to observe 
and interview, and acoompaiCed the trainee to the stodcroom. at whidi point we begsn our uqjed 
observation. Two researchers were present for the first two trainees, one for the last three. Whether 
one or two. however, the method of observation was hardly unobtnisive. To assure a detaOed 
commentaiy, the observer had to follow the training dyad and one of the pair from one place to 
another, as their work dictated. On occasion, we could not provide a commentary, since we laclced 
knowledge of the names of things or activities, and we thought it better to ask dian produce an 
uninteipretable record. Although we tried to be discreet and minimally taiteifeiing. we made no 
pretense of not being there. 

It may be argued that these observational methods so influenced the phenomena we were there 
to study (infonnal modes of training) that they prechide our ability to say anything about it as it 
"naturally" occurs. This was the opinion of the mateiial-connol manager when we described our 
intended ob' .rvatkmal ttdmiques: "One thing it will do is w^ioever's training them is going to do a 
much better Job" (Interview. January 28. 1987). The dispatch supen^isor thought that trainers would 
say. "I'm under a microscope now. I'll show my best" (Interview, January 28. 1987). Although diese 
comments are intuitively compelling, and impose restraint on our inteipretation of what we observed, 
our analyses suggest that observer-introduced distortions may be nddier as deep nor as A»m»jing ts 
subjected. If trainen were challenged to show wtm a good Job they could do, they were still acting in 
a manner oonsonam witii tiieir understandings of what a 'good tiainhig Job" might be. As we shdl see, 
conceptt of effective training varied coosklerably from one trainer to another, yet oeitain coounoo 
characteristics prevailed. Observational records were checked against other iitfonnatiooal sources 
(interviews, spontaneous talk reoonled in field notes when we were itot focused on training, and the 

' One trainer did not warn to wear die microphone, so each of his two trainees wore it 
' One of the new trainees was female. AH miners were male. 
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like). Such wuioes ooidd support the validity of obieivational leooids. or, altemativdy. belp us 
identify obteiver-induoed biases, so that we could take them into accoum. We will letuni to this 
knotty problem in our concluding chapter, in which we assay ihe strengths and weaknesses of the 
methodology we employed. 

The extent of recorded observations varied with taidividual trainees in our adjustment to actual 
training pnctices. For example, in two cases, the company hired new men one week after anottier had 
started; staoe we could not expand our field staff at win (nor have new lesearcbers accepted overnight, 
for that matter), we decided to interrupt our scheduled observatkxis of die eaily hires to take on the 
new. We consistently observed all new trainees for their fiist two days; additional days of observation 
wete q>aced primarily over the first two weeks, and amounted to 22 days in all. Actual taped hours 
varied, again, depending upon the acuial training practices. Figure 8 displays the observational 
paitera 
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Note; Day 1 represents first day on the job for each worker, not necessarily a Monday. 
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nGURE9 



List of Tratadng Dyads 



Dyad 1 
1^2 
1^3 
Dyad 4 
Dyad 5 
Dyad6 
Dyad 7 
Dyad 8 



Mickey and Ed 
Mickey and Joe 
Mac and Reggie 
Mac and Tony 
Dave and Beas 
Ricky and Joe 
Jesse and Tony 
Reggie and Tony 



The five trainees were paired with several trainers, taking pan in ei^ dyads over the Gm two 
days (see Figure 9). 

Trainer xxpts and commentary tapes were transcribed. Observer comments wcit integrated 
into trainer iranscripu to yield composite transcripts that aligned commentary with trainer-trainee (and 
oUier) talk. These ooffipuiiic Uanscripts constitute the data nase for analyses in the sections on the 
training dyad, pages 43 to 87. 

A second data aouroe otmsisted of documents that trainer-trainee dyads handled during the 
observation periods. We secured copies of all receiving and work order foms that were pan of their 
worlc activities during these periods, as well as scratch sheets or other woiker-generated pieces of 
writing. 

Finally, with management permission, we secured copies of personnel nofMs that listed the 
employment and educstkxial backgroutxls of new hires. 

The Training Dyad in the Stockroom Community 

Life in the stockroom bristles with acthrity; the place is noisy and busy. During the oouise of 
a day, seven to ten stockroom woikers are on the job. and they talk while woiking about any nunber 
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of thiiigs— troubleshooting a job, checking up cn who it woiking od tuch and luch a put, giving each 
other a hand canying heavy loads, and so oa Phones ting, and the PA lytiem makes aooounoeniems 
eveiy few minmea. People fiom other depanmentsoone in and out of ihe loom. Some are on their 
way fomewhere dse, and swing through with a "Hi, how *ya doin?," while othen stride in 
putpoteftilly to track down lost pans, fix a computer, pick up pans id take to dispatch, or get extn 
pans fbr production. Often, several events go on simultaneously: middk-managers (the material- 
control people) huddle with the supervisor, who might call over a worker to track down one problem 
or another. All the while, woricerg carry bins, pour metal pans from one Mn to another, and work on 
the ix>niputer to find locations. 

We examine here the way in which the training dyad interacted with the rest of the stockroom 
community. Although we knew that the dyad was constituted as the official tnining unit, it wu not 
clear whether or how other people in the stockroom also became involved in the training. We assayed 
the relationship of the dyad with the rest of the stodooom community through a basic unit called the 
"interaction.'' This unit was defined structurally as a vertMd or perlbnnative event in «1iich a third 
pany interacted with one or both dyad members. By including perfonnative evems, we hoped to 
capture such interactions as a wodcer coming by the dyad's worit site and lending a helpful hand with 
a heavy biiL As it turned out, only six performative events were recover^lUe from our tnuiscripts and 
our Liialysis can therefore be understood as applying to verbal interacticms.^ 

The nodon of an "interaction'' appears, at first, to be a straightforward unit We realized 
through successive coding efforts, however, that it was not easy to define the boundaries of diese 
aodal unitt in a highly fluid setting. We were to identify the beginnings of intmrrinm without 
too much difficulty, but identifying "ends" of inieracdons was not always possible, because 
interactkms tended to intemipt one another. When one interaction was imem^ted by another, we 
decided ro end the fint one by defiuilt, and begin the second one. Our decision to code the smallest 
possible size of an interaction has given us a sense of the "texture" of the interacdans, which we 
discuss below. 



* Amy E. White spent several months helping us develop coding schemes and carrying out tte 
coding. Meryl Schikikraut entered the data ir<o the computer and ran statistical analyses fbr us. 
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Tlie omUqi acbeme (tviiUlde on request) cqitu^ 
Inteiicdoos indndtnc^ •) who inWttwl n hwcncitcMi; b) who in the dyid wis present sod p sitl c^te d; 
6) who faecsmc Involved; wA d) how loog the Irtcrscfloo hnted. In iddWoo,' we coded the cowent of 
veibal iiueractiom according to the principel topic A reliability check perfbnned by two independent 
codeis. produced reliability coeffidems of .80 or higher. 

Results. Principal features of interactiofis for both the base period and the adjusted coipus 
data sets are summarized hi Figure 10 (the adjusted ooipus is the coipus-aiinus-the-baae-pexiod). 

With few exceptions, the base period and adjusted ootpus yidd similar patterns of results and 
the essential story can be told from either data set This suggests dua the pattern and content of 
interactions taivolving trahiing dyads and odien hi the stodcioom are quite consistent over the two-day 
time period. In what follows, we will use the base period as our reference pohit. and refer to the 
corpus for confinnatory or, occasionally, variant lesuhs. 

During the 90>minute base period, the five dyads participated in a total of 94 interactions (301 
for the adjusted corpus). These inteiictions. of courre. were not equally distributed over time; quiet 
periods were intenpeised with periods of dense interactions. However, the average number of 
interactions per dyad per hour conveys some sense of the level of intensity: these averages are 12.5 for 
the base period and 15.4 hi the adjusted coipus. 

Since we do not have comparable measures for interactions concembg woilcer dyads (or 
teams) vAta the training function is not bivcAved, we are limited in cwr inteiiHetatian of diese figures. 
"Low" and *'high" are relative to some standard. However, ttiese results do suggest that training dyads 
did not function as self-oontahied units. In a dyad's transactions with odien. the individual learning to 
be a woricer was exposed to a number of situations in the stodoroom. and to the interactive worlc style 
tiiat characterizes ttiis job. 

Interactions were hiitiated by peofde hi three roles: trainer, tndnee, or otiier. TYahiers W 
others initiated almost all interactions, and trainees neither initiated interactions nor were addressed by 
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odiefB. A breakdown of the "otber^ categoiy diidoted that individuals in poiitioat of authority 
(managen, supeiviaon. leadmen) initiated more than twice as many intenctioos with the dyad as did 
woricen in peerpotitioitt. 

Using the same division of third patties into the categories of si^efviaoiy and woricer 
persomel we found that approximately two-thirds of the interactions initiated by tninerg were 
addressed to supervisors. Thus, we see an interesting reciprocal pattern in the intffiKtiflns of the dyad 
with the stoclcroom community, in which supervisors engaged trainers and trainers engaged 
supervisors. 

We defined a dyad paitidpam as one who either engaged in aome pan of the oonversaiion or 
peifonned some action (lifting a bin), regardless of who initiated that paiticular interaction. FOur 
fonns of dyad paiticipation were possible: trainer alone, learner alone, both, or nddier. In the 
overwhelming minority of cases, the trainer was the sole dyad participant in the interaction: the karoer 
alone was the next most frequent category; and. on rare occasions, neither one participated. This last 
sinuition occurred when die dyad was bystander to an itueraction "tpaa off" torn an earlier one that 
included a dyad member. 

We knew from etimognphic observations that a trainer would oocaskmally walk away from 
the learner and talk to other people or be called away to work on a piofakm: at times these jaunts 
would last as long as 45 minutes. Since the trainer was the only dyad pattidpam in 60%-70% of the 
interactions (according » our definition of participant), we wanted to ascertain whether learners were 
actually present during interactions. Through information provided on transcr^ commentaries, we 
were able to ooum whether a silent dyad member was really tiiere. The teamer was present during 
most of tiie intenctioos in die base (84%) and corpus (74.1%) periods, and the trainer was ptesett 
89.4% of the time during die base and 87.8% of the time during the corpus. Thus, the tow levd of 
leamer partidpation does not signal diat die learner "as observer^ was not picking up valuable 
information from the exchange. 

Overwhelmingly, interactions took piace between one or botii dyad members and only one 
other member of &k stockroom community. However, interactions involving two or more ifaiid-party 
participants were more significant tiun didr frequency wouU indicate. These tended to be of kng 
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dundoo. and were often linked with other interactiODt. During tbeae l equ eiKiCT . the topic of 
Gonvcfstfioo might "mignte," causing tome people to exit the cuuvouUoo while ochen remained or 
joined. Our content analysis (see below) indicated that these multiple-paity and linked faM c m ato n s 
were primarily devoted lo handling problems arising in the woric or dealing with labor idatioitt and 
were thus pedagogically rich to the learner. 

We measured the duration of interactions in tenns of turns of talk. We recognize the difficulty 
of using turns of talk as a device for duration. linoe one turn might involve a kmg digression by one 
individual, while another might simply be a quick greeting. What we aimed to capture, however, was 
not so much the amount of "real time" spent interacting, as the extent of "bade and fonh" discussion. 
Most exchanges were fairiy short (2-10 turns of talk) but if they oondnued beyond five turns they 
were equally as likely to be very long (more than 10 turns) as to fidl into an imeimediate (6-10) range. 

Coding the initial units of interactions— ending one when it was intemipted by another— had 
the side effect of fragmenting what might have been essentially unitary events. In an effort to glue 
together what we had torn apart, we classified interactions as either ''initial" or "subsequent." 
Subsequent interactions shared a common conversational topic with the initial intenctioa More than 
two-thirds (65 of 94) were initial. This finding served to reinforce our eariy sense of the 
highly-interrupted quality of stockroom interactions and the degree to which the topics of conversation, 
or woric themes, were difficult to sustaiiL We can state with confidence that the relationship of the 
dyad to the stockroom community was peraieable, hi^y interactive, and migrated from topic-to-toiric 
and peison-to-person thrcMigh interruptions. This dynamic social life put membeis of the dyad in 
constant, if fluctuating touch with the stockroom community. 

We categorized the conversational contem of the social interactions into four dimensions: 
training, work, labor, and so 'ability.' Coding was duplicative; each interactian was coded for all 
topics covered. We present illustrative examples of iheae categories below. 



' We coded the contem of interactions with multiple categories (i.e.. an imeraction might be a 
conversation that was about more than one topic). Some interactions were mariced by only one 
content category, while others were mariced by two or three conteitt categories. 
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Tbt tniniog cat^iy included uOk dm expUddy referred to bow lo tnin or to 
whit-AouW-bc-dooe-next in die trdning process. Talk actuiUy coaunofiing on die tnMng process 
was included here. (TUk of a different nature might serve die purpose of trdning but it was not 
included in dds cstcgory unless it was maiked by dw speaker as a comment oo training.) 

Context: llie leadman (Bob) intenupts a trainer (Mickey) who is tndning a new worker 
(Ed). 

Bob: Excuse me. Mickey, dds is veiy important I asked him once whedier he 

understands what you're saying, if he understands die items you're showing 
him. This is very important 

Mickey: OK. 

Bob: You know, some people, tiiey're scared, diey wouldn't say yes or no, but dien 

they may not understand. 

Mickey: (To Ed] If you don't if you don't utKletvtand someddng. just.. 
Ed: Yeah. weU. I understand it 

The category of work referred to die technical aspects of die job (doing a task, seeking 
technical infonnadon. discussing a problem). This included work perfenned by die dyad, as well as 
work being performed by odiers in which die dyad became involved. Here is an example of talk 
concerning tasks die dyad was working on: 



Context A novice trainee (Mac) talks to die stockroom supervisor (Bert) about some 
missing infonnadon. 

Mac: A bin card. 99. you know what I'm saying? 

Bert: No. no. no. 

Mac: Five. 

Ben: There should be five. 

Mac: That's what happened, diey got put in die... 

Bert: No. but diey were put on die computer. 
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Mac: No, but whit I'm nytaig whit h^ipened wif, wc received tbem as 99. and 

they're probably in there, you know? Look for (the histoiy]. 

Ben; Here it is. 

In addition, the training dyad got involved in the tasks of othen: 

Context- The stockroom supervisor (Bert) pulls a novice trainee (Dave) away flom his 
job of training Bess, an even newer trainee. 

Beit: [Intemipting Dave training Bess] I hate to bother you like this. I can't help it 

There's one bin that has to go over to the machine shop right away, as a 
matter of turt, I don't even have an MO number for it. look what I'm using. 

Dave: Zero in 8todL..So where's the part at? 

Beit: I got it. hold on. just relax a minute. I got to give you the [paperwork], so 

hold on a second. They don't want to leave me alone this week. I tell you. 
Somebody don't like me this week. Am I right, Dave? 

The category of labor referred to "being a worker," which inchided talk about safety issues, 
union concerns or problems, decisions by management, the oiiganization of the worlc in the stockroom, 
and so on. Finally, sociability referred to personal conversations, jokes, and greetings. 

The outstanding finding is that the training process was rarely a topic of conversation: in only 
eight percent of base-period interactions and a bare three percent of corpus interactions was the dyad's 
iraining ftinction alluded to in any wny. In other words, others in the stockroom did not get involved 
intnining. On the other hand, half of the interactions in the base period and sixty percent in the 
corpus were about work in whole or in part More than twice as many interactions concern work as 
any other content category during the base period. 

We analyzed the content interactions by initiator, and found that during the base period 
trainen initiated more work-related interactions than did thinl parties (see Table 3). 

When we break down the category of "work" into its subcomponents, the majority of 
interacUons concern the task in the dyad, while the rest are split between tasks going on elsewhere in 
the stockroom, and general questions about the technical system. In general, triinen teemed to 
"expon" their concerns about the particular task-at-hand out of the dyad, while third parties "imported" 
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the few ccnoenit they had about training into the dyad. Put another way. third paitka aougte out the 
oiiner in hii capacity aa oo-woiker for advice or infoimation about their jobs; they did not tend to 
volunieer infonnation to the dyad about its woric 



TABLES 
Compariaon of Content of IntmcUona 
Initiated by Tralnen and Others 
(by number during baaetinie) 



1 Content 


Initiators 




Trainer 


3rd parly 


Any work 


23 


15 


Any labor 


12 


6 


Any traintaig. 


2 


6 


Any aodability 


4 


8 



Half the interactions were labor-oriented and sociable during the two-day period, offering some 
evidence of the impoitint roles these domahis piay in communicating to the new woiker what 
"learning to woric" means in diis environment Note the following conveiiation: 

Context: An experienced trainer (Mickey) talks to a liongtime leadman (Bob). 

Mickey: This guy warns to put a scale at every aisle and get rid of the chaift, saying 
that the guys don't have to sitdowa..So dua's Ms klea, is. like, you know, to 
keep die guys moving, but what happens is dK union aays. "Hey. you can't do 
diat, because die people to assembly sit down, die people on die Une sit down, 
die maieiial handten have to be on dieir feet all day k»g, mndng aiound like 
crazy? 

Bob: That's dlscrimhuoioa 

Mickey: Yeah. 
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An Extended Intcrection. Scvenl protncted intexactioos took plioe in the iioe^^ 
the time we reoofded the tniniog of new worfcen. Thdr numcflcil iwigniflmnr. however, is 
ovenfaadowed by die ri gn ifl cMi oe of the complex and talegiitive tafonnMton they contain md it 
available for new woifcen to pidc up. Long inieractioca tend to coocem kinlu in the routinr 
peifonnanoe of the woik, luch at mitsing bin cards, mislaid matter bina, and inoonect locations on the 
computer. We briefly detaibe one k»g. pioblem-baaed intencdon here. It occuned in pyad One, 
when Midcey was teaching Ed to pull bade oiden. This description helps clarify the nature of todal 
interactions that are organized around the work process rather than around the training itself. While 
this episode of jHOblem-solving does not directly involve the learner, he was present duoughout* 



The problem began when Mickey and Ed needed to pull 60 pieces of a panicular part for their 
woik Older. When diey went to the panlocadon Midcey aaid. "Loolcs like we don't have 
enough" (tfiere were 40 pieces in die bin). When he looked at ibe leconl of bin transactions, 
however, it showed a bidanoe of 4.400 pieces. This major discRpancy~40 pieces in the bin 
and a bin caid repoiting 4,400— constituted die problem. This problem was fludier 
com p licated when Mickey discoveicd two odier bins containing the tame pait and holding a 
total of 5.000 piecet. Actual pieces now totalled 5,040, compared to 4,400 on die bin card. 
Mickey wem to the computer to try to daiiiy this discrqiancy, but it reported 19,690 parts on 
hand. At this point, some extensive inteiactions began. Mickey called upon Ben, die 
supervisor, to key his code into die computer to that Mickey could look at a particular 
ccmputer acreen diat cmtained a histoiy of all truisactions for that part Mickey found some 
possible enois in diese transactions, and Uien questioned Ricky, a co-woricer. who had 
"received-in" tome parts a few days eaiUer. Mickey diought diat Ricky had made aome madi 
errors on the bin card. During this encounter, Danny, the manager, arrived in the stockroom, 
and Mickey, Ricky, and Ben began describing die problem to him. Throughout diese 
discussions, the woricers posed two hypodieses about what actually happened. These 
hypotheses were: 

(1) [Ricky implicadng Ben]: "I bet [die supervisor] didn't deduct reoem pulls on die 
computer^; 

(2) [Mickey implicattaig Ricky]: This is the one you screwed up..Jt wat 19, 1 diink you 
tern die recdpt [e.g., die MS fonn] duough for 19 [19,000 pant] inttead of 21 [21,000 
pans]. You did all die paperworic [die bin canl] for 21. I think you let the lecdpt go 
for 19." 



The secmid hypodiesis, as it turned out, was correct These hypodieses served to oiganize 
possibilities for the workers so they could take certain actions. Mickey re-counted parts, checked die 



* For a detailed ditcuttion of die kind of ddnking diat workers do on the Job, tee Sachs (1989). 
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history of tunsacdoiu on ihe computer, oompared the bta card to the computBr hiitcay. and 
"interviewed" Ridcy. In addition, he discutsed with Danny what die noge of pooihUities were that 
might produce such diacnpancies. When die proUem was lesolved, tibe computer ncoid had to be 
. adjusted to match die physical inventory. 

This Idnd of pitiblem wu not unusual in the stodcioom. As in other caiea. its itsolutioo took 
precedence over training. During the problem, Mickey stopped training and took on his primary role 
u worker. Trainee Ed was present, however, during the pioblem-soMng event, but he had to pick up 
what was going on without benefit of any explanation given directly to Um. The problem served as 
an integrating event for the tasks and operations Ed was being taught: how to use the computer, find 
ktcations. and keep accurate lecoids. It could have potentially served as an exoeDeni— and explicitly 
utilized— training tool, paiticulaily since it required integrating new computer infbimation into ongoing 
stockroom pTKtices. This is an examine of the new mental work that mixes in widi manual labor in 
the stockioMi, iMOugtit on by MRP systems. 

Sunamary. The training dyad was not isolated fitMn wider stockroom activities but interscted 
on a continual basis widi other people in the community. The oommtmity dkl not go out of its way, 
however, to lend a hand in training. When odiers in the stockroom approached die training dyad, it 
was to talk about work and to talk with the trainer rather dian die learner, tavdvement of die 
stockroom community hi die training of die new worker was shaped to die process of dofaig the work 
and getting the product out; production took priority over osining when the trainer talked with others. 
Most of tiie interruptions were made by people of superior status displaying audiority relations 
characterizing die organizadm of woik. Whenever die tndner walked away fiom the learner, or 
became involved in discussions about work with others, he temporarily forfeited his role as "tndner^ 
and took back his primary function as worker. These findings suggest that the social relations of work 
in the stockroom were not reorganized to accommodate training. Instead, training was embedded in 
this preexisting system. 

AldxMigh die learner was often a silem party in these interactions. sAie was usually on the 
scene to witness what wem on. Since diese interactions concerned a variety of woric practices, the 
learner was exposed to pedarogically rich material. Troubleshooting sesskxis and discussions over 
problems and woric glitches brought die learner into contact widi die more intePectually chdknging 
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uptm of stodcfoom wodt, as well as with ooopeiative. colltbontive modes of pitblem-aolving. 
These intenctions then provided an additional learning space" to that opendng within the dyad. 

The oompkxity of the industrial aeoiog lequires woiken to openiB within a number of 
knowledge and practice domains. Training within the dyad addresses some of these domains, but the 
larger social world through which infbnnation flows furnishes an unplanned yet cnicial way for 
workers to learn to be workers and to master the nonioutine, beyrad-the-ordinary aspects of their jobs. 

Technical Aspects of Training In the Dyad 

We have seen that all new worken hired on as material handlcn during our observation period 
were put to woric within the fust hour of their arrival in the stocknxxn. Together with tlidr trainers, 
they began to pull woric orders or reoehw component paits, to engage in the veiy activities we bsv<; 
identified as the core occupatioiial responsibiliries of day-shift smckraom woriEBis. It might appear, 
then, that the tndnee is immediately iniiiatf iito the job through paiticipation in cusmmaiy. ongoing 
stockroom woric The lively controversy among supervisors and experienced men as to which 
activity— receiving or pulling— afibrds the most educative initial experience suggests that they, too. 
perceive the training process in these tenns— namely, that "worit-as-it'is-in-tfae-stockroom" plays ttie 
major role in the training program. 

There are grounds for taking this to be the case. The specific content of receiving activities 
during tnining derives fiom the nonnal workings of the factory-^ number and kinds of component 
parts ttiat madiining sends down to tl>e stockroom to be counted and stored that day. Whetlier tiiere 
are five bins of five different pans to be counted or ten bins of two different pans is, fh»i the tnining 
poim of view, a matter of chance. Similrriy, orders fbr pulling pans and dispatching them to 
production depanmems are generated by normal production consideruions. not by training needs. 
Problems ttuu may arise and disnipt the routine flow of woric (for example, a missing bin card) ait 
ixMqnedicuble uid contingem on the panicular materials being moved into or out of die itodcroom on 
any day. Cross-talk in the stockroom, as we saw in the last c''*apter, revbhres around tlie routines and 
dilemmas of nonnal work. As a panicipam or as a bystander to these exchanges, the tntoee becomes 
involved in shop talk— talk about the woric as it is in the stockroom. 
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Still, we had leuont for guspecdng thit, if we probed, we would find that wuk activities 
involved in mining weic not limple lepiicationg of woilc as it it ufutfly perfboned. One clue came 
fiom Leve's (in piepamioq) pethflnding Budy of i|)pcentioe training maaog Weit Aftican tailon. Sbe 
documented in detail the way matter tailon ofganize the apprentices' woik expetience thnugh the 
provision of mAm sbe calls "way-in" experiences and the sequencing and parorling out of tailor taslcs. 
Apprentices learn to sew gannems before cutting them out and woik on simple articles of ckMUng 
before they tackle the more complicated. One of the driving forces beMnd this training agenda is the 
tailors* desire to reduce costly enon (e.g., mistalces in sewing can be repaired by resewing; a piece of 
doth cut to the wrong measurements may be a total loss). Lave also points out, however. Ifaat the 
way-in and taslc-scquence practices are orderty and effective for tiie leaner, since they first equip him 
with basic sicills and incrementally inooiponoe tiie finer aspectt of the craft Much of Lave's 
description appeais to hold for odier stnicnired apprenticeship progmns, including programs in this 
countiy. and it is fiequentiy cited by researchers advocating the development of "apprenticeahip 
models" of teaching in school (Collins. Brown & Newman. 1987). Greenfield and Qiilds (1977) 
found that Mexican women inducted young girts into weaving practices through a similar progression 
fmm shnple to more complex taslcs. a panem tiiat Khan (1988) also identified in die pnctioes through 
which experienced caipet-weaveis in Kashmir initiate children and young people into the intricacies of 
tiieir craft Other research supports die generality of tiiis modification of tradittonal craft pnctioes for 
educational numoaes. 

On-the-job training in industry departs from apprentice or craft models in many respect*— die 
range of skills tba must be mastered is typically more limited, tiie period of time required to become a 
competent practitioner shorter, tiie social organization of training more distributed, the motivatkMis for 
entering training and the expectations for ftmire employmem more varied. In all of dieae respects, 
training for the job of material handler at Kemps stands at a Car distance torn the master-inltiaie 
apprentice model. Nonetheless, stockroom training is a case of insttnitionaHned training, with Its own 
history and relationship to on-tiie-Job training programs in many odier industrial oocupaiioos. 
Moreover, shon-teim as It is and a/ Aoc as it seems, stockroom tnining. as we karaed (see pages 23 
to 36). rests on definite ooooqitions and ttieories about effective ways of fanparring knowledge, it 
seemed reasonable to expea that these might inchide notions about how to change tlie woric to 
enhance its leatnability. and that these changes would be manifest in tibe way work was actually 
carried on in die training dyad. 
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To piuwe thit pOMibiUty, we needed i deiaitod desoipdoD of how n od u oom woik is 
nonnally done by experienced woiken to ih« we oould plaoe It ilongiide of ourtiataing obeefvuioot. 
For this compandve analytit. we focused on receiving. Three of the five tninees were initiated into 
leceivinr* more to the point, receiving, uiilike pulling. i» always cairied out by a two-peisoD ten. and 
thus itt social itnicoire paialleU the tnining dyad. Since pulling Is noanaUy peilionned by a single 
woikfr. the twoi>ersoo stnioure of the training team would oompUcate a oomparisoa. We observed a 
team of two experienced material handlen (Nfickey and Jay) for an hour, ptddng dwn up as we did 
training dyads when they retuned from the machine shop and began the reoehrlng piocess. We used 
the same observarional methods, audiotaping talk and contextualiring it through a detailed commentaiy 
of what the men were doing. We suppiemen i ed these observational records with field notes and our 
own recall of other episodes of experienced receiving that we had witnessed in our days in the 
stodcroom. 

In Hgure 11 we poitny the sequence of acticms dui constituted receiving as peffomed by 
experienced woiken Mkdcey and Jay. and compare it to component actions of receiving when it was 
carried out in training Dyads 1 and 3. The trainer in Dyad 1 is the same Mickey who was part of the 
experienced team: Mac. the trdner in Dyad 2. was a novice worker who had only been in the 
stockioom one month. 

As a guide to the detailed representations in Figure 11. we list here the core actions that are 
technically necessary component actions of the activity of receiving a pan into the stockroom. If 
circumstances in the stockroom were ideal, these actions would also be sufficient to accomplish 
receiving. Under actual stockroom cond^cions. many other steps become necessary for complerion of 
the work, snd material handlers routinely incoiponae them into their ongoing activity. It is possible, 
of course, to use differem levels of description in identifying and naming these actions— "count parts." 
for example, can be further broken down into constituem actions (as we display it in Figure 11). We 
are making no claim that we have been consistent tai the level of specificity of all the actions listed 
here, nor tiiat the resultant list exactiy maps the way experienced woiken think about the action 
components of receiving. We are confident, thouflli, that our listing is concordant wifli stodcnxxn 
woricen* descriptior ' their job responsibilities snd that it captures the tibligaiory elemems of 
perfonnance. 
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WeUyouttteneoemfy iiept tiling "one Idnd of |Mn" at tbtoffi^^ Recall that 
nockroom woiken bring up bins from tbe machinB ahop that hold any number of different pans (each 
pan to its own bin or bins). The aciioos we Ust wouM have to be lepeaied for eveiy pan. Note. too. 
that we list actions here without regard to the two-penoo oiganizatioii of reoeivinr> one of our 
imereats will be to aee how the woric encompassed in these actions gets divided. 
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Neoessaiy components of Rfiodving. For each put 

1. CoOea tkket from bin (ticket hit pttt number). 

2. Go 10 computer with tidcet, enter put number to get put locatioa. 

3. Go 10 locitian to get bin card (to leooid quantity; find out if back oider is waitiiw) 

4. ZeiD bin at scale. 

5. Count pans at scale. 

6. Fmovtpapenrack: MS receipt, bin card, bin labels. 

7. Put paits away at locadon. 

S. Take MS reodpt lo supeiviaor. 

The actions listed are related to each other in different ways. For some, there is a necessary 
sequential oider. Numben 1 to 3 must be accomplished in the sequence shown. Goii« backwaids 
from the goal to be achieved: you need the bin card to record the number of paits of a given kind 
that are being received: you cannot get the bin card without locating the bin that holds that kind of 
pan; diis means you need to know the location of that pan: you cumot use ths computer to find the 
pan location unless you enter the pan number, you will not know the pan number ytiVt t you read it 
from die ticket lying in the receiving bin. On the odier hand, actions 4 and S do not need to be 
ordered with respect to each other. One can ooum parts fim or do papeiwoik fim. It is tnie that the 
total number of pans can only be recorded after the coum has been done, but much of die pqierwoik 
calls for filling in information that is independent of. and can precede reconliQg die count (e.g.. 
Gomponem pan number, manufacturing number, name of woiker. date, location of pans). Similaily, 
action 4— counting pans-can, fiom a technical point of view, precede tbt action sequence 1-3. ft is 
not necessary to have the bin card in order to count However, adopting diis course wouU require die 
worker id intenupt an action (e.g., doing paperwork after a coum) to nm duough die stockroom to get 
the bin card, since the information on it is necessary to complete die paperworiL Action 6 must occur 
after die coum is completec >id some of die paperwork done, but it could ledmicaUy be preceded by 
action?— taking die MS receipt to die supervisor. We will not anempt here to give an analysU of aU 
action sequences in wUch steps entail each odier in some sequential ordering and duse hi which die 
ordering is optional; our aim is to dnw attention to die possibilities diat eiist for reonlering necessary 
actions. 

In addition to die basic actions listed here, a standard "loop" may occur if a worker, in collecting a 
bin canl. finds diat diere are ouutanding back orden for diat particular pan. ft is die receiver's job to 
flUrpuU")dioaeonlers To do dds, die receiver has to tatroduce a new action unit-iwllii^-^ 
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the noeiving activity. Hie timing of such an action it not techoicaUy ooominBd: one can puU a 
bade Older befixe oountiiig any pan, during dK ooundng of die paiticular pait lo which it a|ipUei, or 
alter all counting has been done. Wide latitude in timing aiao obtaim when odier intnisioiis ariae in 
the ideal sequence — a bin caid may be missing, a pan misnumbered. or an enoneous location 
dis{>Uyed on the computer. How diese events are handled also reveals die principles diat participants 
use in organizing their woric activities. 

Eiperienccd Receiving. We now describe die experienced team's woric in some detail, basing 
ourselves on observational records and using Figure 11 as a guide. 

The experienced team's oiganization of actions has several outstanding characteristics. Fim, it has 
a hiersrchical stnicture. Note duet Mickey and Jay do not oiganize all dieir woric according to a 
principle of linear ordering— one pan. one entire sequence of actions, another pan, repeat entire 
aequenoe of actions, until all pans are counted and put a"^y. Instead, Mickey and Jay preserve an 
inner core of actions diat tiiey repeat fof every pan. but diese cycles are sandwiched between sets of 
actions dut apply to all die pans, to die woric-as-a-whole. We call die first phase "setup," since it 
includes a variety of preparatory actions (discussed below), and die final phase "cleanup." 

The setup phase first involved die preparation of d» woric area— cleaning up die desk, for example, 
and collecting resources such as pencils, correction fluid, masking tape, and fonns. Bodi men looked 
over the Uns and togedier decided on the order in «Mch they would count the parts (which would be 
number one. number two, and x> on) and how diey would divide up the labor. Ibeae steps might be 
subsumed under the general notion of "planning." Then diey engaged in a series of actions diat 
applied to an the counts dut would ensue, beginning widi "oollea [aU] tickets ftom Urn" (Step 5 in 
Figure 11). and including "get [aU] tocations" (Step 7) and "collect [all] bin canls" (Step 8).^ What 
Mickey and Jay did, in effect, was to extraa actions 1-3 from die canonical sequence described above 
and to aggregate them by kind. They broke out of a "receive one pan at a time" stnuegy fior certain 
actions common to all occasions of counting. One might consider diis a taxonomic foim of work 
oiganization, as opposed to an event-based fonn. In receiving, the "event" is the complete cycle of 



^ The action "zero die bin" can be done as pan of setup only if die laige. manutf scale is used, as 
it customarily is in receiving: if die electmnic scale is used, die container has to be zeroed each time a 
new pan type is counted. 

59 



70 



actions needed for counting, itoonling. and putting away one pan at a lime. Rdatioos among actions 
in an event-based fonn of organization ait principally temporal, one follows another by technological 
necessity or by cboioe. !n this fonn. an action "collect lidcet fram bin" ia lelaied to anote 
"fi^ location oc computer" simply as a pieceder. In what we are here calling the taxo n o m ic foim, 
oeitain actions are related to each other by dass membership or "kind." Ihe action "collect tidcet 
ftom bin" is related to another action "collect tkkia. from bin" to fonn a dass of like actions. A 
leading organizational prindple for foiming classes appears to center on the tod or device required for 
an action. Thus, all operations with the computer are grouped together, just as aU actions involving 
the scale are grouped together. A second organizing principle is location: since all bins holding parts 
for receiving occupy one aita. all tickets can leadHy be collected at once. 

Breaking the linear event-based sequence may have facilitated an effidem division of labor that we 
desciibe bdow. It also appears to be an effort-saving strategy. Canying all tickets to the computer at 
one time uves walking bsdc and forth to the computer, by collecting several bin cards at one time, 
you can organize a route through the stockroom storage area that also saves steps (cf. Sctibner, 
Fahimder ft Oauvain. 1984): and if aU the needed records are oo hand, the counting itself can be 
done without ever walking away fiom the acale. Soiboer (1986. 1988) has cfaaracteiized audi 
reorganizations of practical action as serving personal goals of "deganoe*' and economy of efifoit 

The evem form was not entirely replaced by Mickey and Jay's oiganizatioa The aecond phase of 
their work activity consisted of repeated cydes of "counting." one cyde for each of the parts to be 
received. During each cyde. the team carried out the multiple operations required to detennine a 
quantity by wdghing paitt on a scale (the actual "count." using the lemi now in a restricted aense): 
they filled out the various forms, and completed their involvement with the part by putting the bin 
away on a stockroom rtielf. As Hgure 11 indicates, these actions were rdierated in a set pattern for 
each part counted. The same reiteration applied to the "pulling" of a back order, tf>e parts were 
counted, paperwork filled out. and parts "put away" (given to dispatch). Although listed sequentially 
in the figure, all three actions overlapped. Counting and paperwork were perfonned simultaneously, 
with Jay doing paperwork while Mickey counted: when Jay wem tr put away the pan. Mickey began 
to coum the next part The simultaneous and overlapping nature of Mickey and Jay's actions is rooted 
in thdr shared understanding of die namre of the work and what it requires. 
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Midcey aiKl Jay'i final ooum Included n expnded M Hill put wai to be ooutted oo 

a dilfBiem tcate located In another pin of the 110^^ 
actkxis from aetup— "ien> bin" and "oollea retomoes." 

Wben all pans were counted and stored, the team cleaned up the receiving area, coUected all the 
MS receipts, and canied them to the stockioom supeiviior. 

The second outstanding characteristic of experienced woric is its fluidity, the outcome of a 
flnely-cooidinated. shifting division of labor between the two mea One aspea of this fluidity was the 
changing oonflguration of task distribution. Although Mickey and Jay had agreed to a geneivl division 
of labor during setup, talk about who would do what on a more local level or in the face of new 
contingencies filtered through the entire receiving process. Mickey and Jay continually and smoothly 
distributed and redistributed tasks. Here is an example of a mutual amngemett of woric that 
illustrates the brevity of the process and ease of communication between them: 

Jay: What you wanna do? 

Mickey: [Pointing to small pans] Uh. just gonna bag tiiis up, right? 
Jay: Yeah. them'U be a contact 

Mickey: [Pointing :o the smaU pans] We'll do this last, how's that? All right, well look through 
the fain cards. Wanna get the bin cards fbr aU the stuff fiist. or... 

Jay: Yeah, kt me get the k)cations and everything, too. 

Mickey: All right, you're gonna get the locations? 

Jay: Yes. 

Mickey and Jay's shared and implicit undemanding of the woik was also indicated in the 
flexibility with which they shifted roles. When Mickey received a phne can. Jay loct no time in 
beginning to coum the next pans to be received In-^ task that Mickey had been doing up until tiiat 
point When Mickey returned, he peifbnned die paperworic task. No discussloa maifced tttis shift 
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Both were await of the many different options available to them at each dage of the woik. and they 
were able to detennine what to do with a minimum of effort. 

The team's seamless ooonlinition of woric and their ability to shift plans in midstream was 
eq)ecially apparem when problems arose. Mickey and Jay fint encomiefed problems during setup, 
when locations for aome pans were unobtainable on the computer and leveral bin cards were missing. 
They might have tried to resolve each problem as it arose, maintaining their original plin of woriL 
Instead they set the problems to one side, and reoiganized the sequence in which they had planned to 
count the different parts. They completed counts for the parts that presented no problems and then 
woriced at resolving die problems one after another (consult Hgure 11). In effect, this r e p re s e n ted 
deploymem of the same strategy manifest in the chunking of "like acttoos" described above (e.g.. 
collect all tickets): Mickey and Jay extncted problems from the chronological sequence in which they 
occurred and reaggregated them so they constituted a higher-order unit of action, segregated from 
other action chunks. During our obaer^ation, Mickey and Jay moved so fluldly into the 
problem-solving phase that we could not marie its boundaries; it looked as though they were beginning 
the "next count" rather than embaridng on a problem-solving event 

Training on Receiving. The two training teams whose woric we analyze here include Mickey and 
a novice trainer. Mac. We lack suffidem space to report in detaU on two odier dyads (Dyads 4 and 
5). which also woriced on receiving. We can report, however, that they exhibited oiganizational 
features similar to those described here." 

The most obvious difTerenoe in the experienced and training conditions is that training is entirely 
oiganized around single events—die canonical pattern of talcing one part and woridng widi it until it is 
put away, moving on to another pan, and so oa The phase we lenned "aedip" for the experienced 
team was not canied out, as such, by the training teams. Some of the "setup" actions were completely 
rfiminatwi (look ovcr bius. sequence the receipt of componem parts, and divide labor), while otibere 
were partialed into individual counts (collect ticket from bin, get location from computer, and collect 



' We have not made a similar detailed analysis between experienced pu!!ing and Mickey's 
training of Ed and Joe on pulling woric orders but we have identified sevciil ways in which training 
woric wu reoiganized. We diiidc that a story similar to that of reoriving can be told for diis 
stockroom activity as weU. 
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bin caid). Tbe acckxi "icro the bin." conducted by tiie experienced team during Ktup nd again for 
their final count, was done only oooe by each tndning ten during their fim count Since tbe training 
teams woriced only on the large icak, using a single bin in which to count all incoming paits, that bin 
oottld be zeroed only once. Otherwise, the "zeroing" action would have been reiterated within each 
individual count. 

Because training teams did not include a setup phase in their work organization but plunged 
directly into "counting a part." the reiterative sequences that they carried out included more steps than 
did reiterative sequences for the experienced team. The phase called "deanup" was unsystematically 
parceled into the individual counts— occasionally oocuiring in the middle of a count, occasionally at 
the end of one, and sometimes not happening at aH Cleanup is not a necessary action in the 
peifoimance of die woric activity, even though it fiequently occurs. 

Considering the vast difference in experience between Mickey and Mac. the fact that they both 
resoited to an event-based fonn of woric oiganization is stiikiog. The difference in experience was 
apparent, however, in the actual doing of the woric. Mac sequenced the counting acrions somewhat 
more erratically tfian did Nfickey. Mac would intersperse doing some pq)erwodc. counting pans, and 
then doing some more paperwork, so that the team would move back and forth between tbe scale and 
the table. Mac's first count, for example, began in a fuzzy manner, it had no dear "begiming."' 
The fim count for Mac wu a back order, which he told Reggie wu the "hardest thing to learn." 
Msc*s second count proceeded in a fairiy straightforward manner, the first three actions were semp 
actions, the last four were almost routine receiving. The exception was dua Mac filled out the 
paperworic in two separtte actions, moving back and fonh between the coundi^ of the pan and the 
doing of the paperwork. Mac's last count was veiy systematic: the first three actions were setup 
actions: the next two. "routine" back onler loops; and the last. oountiQg tbe remaining pans. Mac was 
systemstic in pulling back orders, although his manner of proceeding diffeied from Mickey's. Unlike 
Mickey (and the only examine we can disjday here is in Mickey's tjpcn receiving), Mac would pull 



* This fiizziness may have been due to the fact that Mac refused to wear die tape recorder 
(Reggie, the leamer, wne it), and since the researcher commcming on the actkns Ibcuaed her 
aoenikn on the kamer, when Mac walked away, we tost Us acdona and discoiuie. We do know. 
fnm oonunemaiy talk, that Mac coUeded some paperwork from the Supervisor for this recdpl; but he 
did not make this apparent to Reggie, whom he was training. 
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•11 back onten befiue doing • ftiU count of the pans. Tlut is, be would pull as many back onkis as 
possible (see Oount number three for Mac and Reggie in Figure 11) and then count die leftoven, 
finally adding on paper the pans pulled and the pans received to get the total number of incnining 
pans 10 die nockroom. Mickey, on the other hand, would do a ftill ooum of all incoming pans, and 
then pull back Olden, lids procedure condensed die paperwoik operadoos, while Mac effectively 
multipUed them, filling out sane of each fonn on each bade oider loop, and then again at the aid of 
die entire counting aeipience. 

In sum: Both trataieis used event-based fonns of woik oiganizadon; widdn die counting event, 
they combined actions difiierenUy, widi Mickey somewhat more effidcm than Mac. 

A final observation is in order widi respect to die reorganization of work during training. Trainers 
did not simply do die work difTerently from die routine but diey took pains to explain to learners that 
diey were doing it diffeiendy. In odier words, there was a reflective aspect to work leoiganization. 
Both Mickey and Mac elaborated the particular respects in which training activities depaned fiom the 
usual and customary way of work. 

FOr example, Mickey told his trainee Ed: 

What two guyi do is diey bring die sniff all down [bring bins into stock fiom the machine shop]. 
What happens is one guy will dean up the area where you get an die sniff you need, the other guy 
will take all die white tickett out and leave the hard tickett in [collect tickets from bin] and he'll 
go to die computer and sit down and get all die locations, while one guy gets the tape, gets the 
marker, gets whatever he iieeds. And nonn^y. when die guy gets die locations what they'll do is 
they'll separate die white tickets and dieyll, dieyll bodi get die bin cards out of the masteis and 
dieyll stick diem widi die paru. (Transcripts. Fdxuary 3. 1987] 



Mac also infonned Reggie of the "usual" way of receiving: 

So what we're going to do first is just coum die pieces. Then, well take the rest of the [paiu] and 
make a lull bin. Hrtt, you write up die M5. Usually, one man writes up the MS and die other guy 
counts up die pieces. Until you get die hang of tilings. IH show you how. (Transcripts. 
April 20, 1987] 

These general descriptions of "how tilings nonnally woric" in receiving occurred between each 
count. 
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In addition to raofganiziQg tlie woilc. tninen imtituted a difieicnt foax of division of labor than 
obuins in experienced leoeiving. The brief negotiations in wfaidi the experi e nced woriten engaged 
were noticeably absent in the mining dyads, instead of paraUel. stmultaDeous and overtapping labor, 
both woricen focused iheir anendon upon the same action. At the onset of training the trainer did 
eveiytfaing whQe the learner watched Although one would expect such a division of labor with an 
entiitly uninitiaied woricer. it is interesting that even in the short period of our observations this 
division of labor became more panicipatoiy and coUaborative. 

The mutual attention that the trainer and learner paid to the actions at hand anl the trainer's 
ruiuiing commentaiy facilitated the gradual induction of the learner inio task perfoimance over time. 
Mickey, the experienced trainer, peifonned an actions during the fim count, with the exception of 
"finding kxMtkm on die computer" (which Ed had learned how to do the day before), and diey botti 
renuned the bin to the shelf . On the second count, he had Ed peifonn two actions himself (get 
locations, do paperworic). and they both got the bin card. On the third count. Ed did aU the actions 
except doing paperworiE« and together they put away the bins. We can see, then, that over the course 
of the first three counu (a little more than one hour) Ed fint observed Mickey, then did some jobs, 
and finally did aU actions under Mickey's watdiful eye. Mac's training of Reggie similariy oriented 
him slowly into the doing of actions. During their first count. Mac peifonned all the actkms. During 
the second. Mac perfonned all acdons. but Reggie helped him put the bin away. On their tfainl count, 
Reggie perfonned three actions on Us own (get location torn computer, count pans, put parts in bin 
for dispatch), and together with Mac bagged parts for dispatch. Both the expen and novice trainers, 
therefore, gradually included the learner in doing the job. 

Summary. Putting askle details, our major finding is that the anatomy of woik during training is 
strikingly different from experienced woric. In experienced woric, the activity of receiving all the parts 
is the organizing principle for woric. This activity is decomposed into types of actions (e.g., collecting 
bin cards, counting) applied over the aggregate of aU parts received. To a laige extent, these actions 
are regrouped around technical devices such as scales, computeis. written records. In trahiing. each 
pan functions as the otrject around which the woric is organized, and actions are taken sequentiaBy; 
technical devices are utilized as the need occurs in this sequence. 
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Why did all mdnen obieived od reodving bit npoo die tune Mc mediod of nainiQg. in ^lite of 
didr diffennoet in penooal hiiuwy and fiDckio^ lliew ttitoeniveiv not tmined to 

tnin. Supeiviiofy pemnod, wlio deaciibed the nonnil 

iieverconineMedondiefKtdiuitiifeoisaniaedfbrtrGini^ It oould be die caie tt»t eacb tniik- 
wai meidy patdng on die medic^ in wMcb bb was mined, but aucb an •coount bep a more baiic 
question: Would one pellicular leoiganizadon of woilc be passed on if it were not perceived K> ualE& 
sense M an effective way tc train? And if it is considered eiXiMtive. wtay? One possible explanatioa is 
that oiyanizing die wtnk arounci a n^tole event sequen ce han dling a pan fiom stait to 
finish— displays for the kamer die functional utility, die "meving'' of each comp o n e nt action. 
Extracting an action from its place in die event makes its utility less self-evident When an evem is 
preserved and repealed in its entirety. U may be comprehended more readfly, and die learner who 
gradually begins to perfoim diffeiem actions widi one pan after anodier may oooe to appreciate dietr 
lole in tie scheme of things and he able to proceed in a less mechanical manner. Ibis is a 
speculation; it is. however, potentially testable tiirough controlled experimental training snidies. 

It may be diat die fomi of reorganization desciibed here is fbund hi other occupati on s or otiier 
woikplacea where the acoial "sniff," or ooat«nt. of production is quite dififerem. Whedier dris Is die 
case or not, our hunch is that reoiganizatioo of woilc for training puipoaes follows certain (snd 
possibly limited) ordeily fbnns. An fanpoitam issue for fuuire research on woikplace training concerns 
die various ways in which training work departs &om die usual, die oonsideratiaas undeipinning diese 
changes, and dieir acmal effectiveness. To die extern diat woii constitutes die greater part of die 
cuniculum of on-die-job mining, knowledge about diese forms and their consequences is imponam 
for intervertions diat seek to improve tiie effectiveness of "learning in practice" in botii woricplaces 
and schools. 

Communkativc AspccU of T^ainbig bi the Dyad 

We now shift our peiqiective to anodwr aspect of die ftmctiooing of the training dyad. Exoeiptt 
firom audiotaped reooRls make it dear diat die doing of stockroom woik has a heavy linguistic 
component Trainen are talking as well as woridng, and so are teamen. Hie training dyad is a 
communicative system, and we know inmitivdy that much of diat communicarioo wOl be carrying die 
burden of inductii^ die tndnee into die knowledge domains and procedural routines required in die 
work. We mm, dierefovB, to m appraisd of how language functions in the training dyad. Ahhough 
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we employ t vaitoy of Hnguirtc itecl rt q u ei (e^., qieecti-act analysis of ooovenaiional ^changes), 
we do ao not to make genenlizatioiis about language per ae. but lo gain inalgtaa imo the educative 
process in stockroom training dyads. 

Rfteai-ch Backfround. Most lesearch on language in tlie educative process has been cooduciod in 
the classroom. This research uis both been propelled by and has oootiibuted to the view that 
instnicdon in the classroom is piimaiily canied by talk. Cazden (1986) makes the daim that "spoken 
language is the medium by whidi much teaching takes place and in ^di students demonstrate to 
teachrrs much of what diey have learned." In a lecem book reviewing studies on classroom disoowse 
and dieir educational implications, Cazden (1988) concludes that "Lessons...arB activities ccnstimted 
primarily of and by talk." According to Sfauy (1988), Talk in the dassroom is the migor device for 
assisting in learning." These statements reflect the widespread consensus among educatkmal 
researchers on die imponance of spoken language in die Classroom. 

In empirical research on classroom disooune. two trttlitions with differing philosophical and 
methodotogical premises dominate die field. One attempts to link learner outcomes to categories of 
classroom talk dua are klentified and coded according to a predetennined scheme. Another approach, 
in the descriptive trKlition. attempts to generate analytic stnictures fitom a consideration of the 
meaning and significance of talk in its context Much of our undertaking is conducted wittiin this 
latter approach, which, for die sake of brevity, can be labeled die sodoUnguisdc, or edmograpMc. 
approach. (Halliday. 1978: Oieen, 1983. summarizes fondamental constnicts and assumptiaas 
underpinning this approach.) 

In contrast to the study of classroom language, research on laiiguage in the woricplaoe remains 
sparse. One line of inquiry examines language patterns in professions such as psychiatry (Labov ft 
Fanshel. 1977) and medicine (Qoourel, 1970). in which doctor-padem dialogue ooosdmtes much of 
the "woric" of diagnosis and treatment. Recem studies have moved away fiom pieoccupadco widi 
two-person oonvenadons to study communicadon patterns in complex wori:-setdiigs. For example. 
Reder's studies (Reder ft Schwab. 1988: Conklin ft Reder, 1984) examine leladoosUps between 
media of communicadon (e.g.. faoe-to-faoe talk, telephone, electronic mail) and dedakxHnaking 
processes in wodc groups in a computer system design fimi. wUle AuramaU. I^ehtincn, atal Lyythien 
^1988) analyze offices as systems of communicative acdon. Research of dds kind is oMMivated in 
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laiye ptit by n effort to undenUBid pmeint of coD^ndve woik. b oootnit lo Ifais bmgeoaiiig 
Held, nalyies of language in lenns of its cognitive is well as aodal ftnctioiii are itill in tbeir inftocy . 
Laootte (1981) hat undertaken nudies of how unskilled woiken explain to newoomen how a machine 
woiks, and Hetu (1987) aiodyzes convewions among engineeis and woikers in the semioooductor 
industiy to investigate how joint undeistandings about the woik are ccxistnicted. 

Because research on the educative role of language hi the woikpUoe is Just begimhtg. i«oretical 
foundations are weak. When we are oonoenied with woik such as industritf production, which is by 
no meant constinited primarily thnnigh talk, an initial pnMem is how to conceptualize in theoretical 
terms the relationship of talk to otiKr actions. Contioveny prevails here among activity theorists 
(Kozulin. 1986). to die extern that die language-action relationship has commanded the attention of 
linguists, action has been conceived primarily on the miciolevel of gesture, or movements involved in 
the physical pntduction of speech (e.g.. McNeill, 1979). In tfiis nascem state of dieoiry development, 
we concentrated on a second-level enterprise — that of generating tignificaot questions about how 
language ftmctioos hi oo-the-Job tiahting. and devising and testing exploratory analytic schemes Ibr 
addressing these questions. FOr the most part, we proceeded inductively on the basis of examinations 
of tapes and transcriptt. as well as reviews of prior research on discourse fimctioos. hi these reviews, 
we paid special attention to studies of language functions hi the classroom. Ihese have identified 
cenahi forms of discourse u especially piomhient hi die school setting, and the question arises as to 
whedier such fonns might alao be used in on-the-job trahting. InsmictioD diat takes place hi 
two-penm faiteractions hi die workidace obviously differs in myriad ways from giDiq>*based 
instruction hi the cUssniom. Still, to make progress on the bioad oomparstive question of the 
relationship of school-based and work-baaed education. U seemed beuristicaily useAil to assess our 
material widi analytic schemes that have proved Olumhuoing for an underttandhig of classroom talk. 

We devoted the greater pan of ow lesouroes, however, to attempts to fumulate questions and 
fomalize sdiemes of analysis that would culture basic rh»nrtMiwHr» at imgnngf use hi die wodc 
setting. We dtink dua we have made progress hi these endeavors, and diat die lesuhs we report are of 
interest, but we w^ to make clear diat we recognize die preUmhiary and exploratory nahue of the 
analytic models we have devised. (For a proMng discussion on oonoepnial difficulties hi 
characterizing language functions, see Dore ft McDennoti. 1982.) 
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We adopted ihree vudytic penpectives. which we report below. 



CoavemUoiuU Exchsnget Between TnUmr and Trainee. Classoam diaoourae etudies 
moHvaied iMa antfyrit. Alineof naeaidionilie way leaaomareooodDCtedinibeclaaBfDam 
(Sinclair ft Coulthanl. 197S; Mehan« 1979) has identified a conmon diacourK ainicture involving 
leachen and studentt. lliis itnicnue has a thiee-pait sequence in which the teacher initiates a 
converutional exchange G). • snidem lesponds (R). and the teacher evahiaies the response (E). A 
common fonn of this IRE sequence begins with a questicMi by the teacher (e.g.. "Can anyone tell me 
what country London is in?**), proceeds with an answer fit's in France."), and concludes with a 
teacher evaluation of the answer's accuTKy or appfopriateness ("Nice ay. But that's not right"). A 
special feature of such questions is that the teacher knows the answers; she is not questioning the 
snident in order to acquire infonnation, whidi is the functim of questions in ordinaiy conversation; 
rather, she is using the question fonnat as a device to test die student's knowledge. The ubiquity of 
this fonn of evaluative oonveisational exchange in classrooms nises the possibility that individuals 
who undenake training in the workplace may. as a result of their own experience with this format, 
resort to its use as a pedagogical technique. 

All three componenu of the basic sequence have been the focus of separate research. Most 
attention has been given to teacher questions because of their frequency and the pedagogical work they 
are intended to do (Cazden. 1986). Rather than single out the IRE exchange as the only topic of our 
aiuUysis. therefore, we decided to apply a comprehensive analytic adxme to dl conversational 
exchanges between the trairicr and oainee. 

The conversational coding scheme was baaed on Dore's theory of functional speech acts and is a 
modification of the scheme used by Cole. Dore and Hall (1978) in their oomparadve study of 
simational variability in children's speech."* . 

This scheme was applied to all turns of talk between the trainer and the trainee occurring in the 
observational base period (one and one-half hours) for die five dyads for whom we analyzed social 



* Fatida Khan adapted Dore's conversaticnal analysis sdieme to oar purposes and is primarily 
responsible for this woifc. Roseame Flores participated in the coding and summary of results. 
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Intenctions (ptges 43 to 54) and tedudctl foutiiies (jpagef 54 to 66). The baiic init of analyito wis 
an "a^jaoency pair," namely, an unemoe by dther member of the dyad followed by an uttennoe 
made by the second member. When three or more uttexanoei luooeeded each other in tuoHaking 
aequenoe (e.g.. utterance 1-Trainer. imennoe 2-Leainer. mterance 3-Trainer). the ftmcdon of utiemce 
2 wai coded in relation to utterance 1, and the ftmctioo of utterance 3 was coded in relatioa to 
uttennoe 2. Basic catefoiiet of oooverntional acts induded quettioot. itatemeots. lequettt, nd 
responses; differentiatioos based on form snd ftmction were made witWn each category. Deflnitians 
and examples ait given in a coding manual (available on request). Note that tUs scheme hnpoaes no 
requirements for minimal utterance length; every utterance was coded, including monosyllabic 
responses such as "yeah," "uh-huh." "right" 

A reliability check perfonned by two independent coders on one-thiid of the DytA 1 transcript 
resulted in agreement correlations of 88% on identification of adjacency pairs, and 90% on application 
of speech act categories to utterances in these pairs. Of the identified adjacency pairs, 7% had 
responses that were coded as indeteimiiute because of incomplete information." The two coders 
who worked cooperatively to refine the coding scheme and determine its itliabUity went on to code 
the corpus, working independently. 

Rcsulu. We first kwk at resultt to detennine whether talk within the training dyad exhibits the 
same dialogue stiucure as do dassioom lessons, and in particular whether it exhibits the 
Initiation-Response-Evaluation sequence. 

In listening to tapes and studying transcripts, aU five researchers involved in these analyses 
volunteered the observation that, impressionistically. not mudi dialogue oocuned widiin these dyads. 
Transcripts seemed to consist of stretches of trainer talk, only occasionally iBttttpemA with learner 
talk or commenL When we proceeded systematically to code all exchanges, we identfflcd 849 
instances of dialogue in the cotpus. Of these, 726, or 85 J%. were coded as two^um conversations, 



" Agreemem between the coders may mask some unresolved difficulties in the coding scheme, 
such as, for example, ambiguity in determining length of a "response uiemce." llie pattern of itsults 
for basic categories o7 analysis, however, is so dear-cut that its intetpretation, adopted here, does not 
appear seriously threatened by such slippages in the coding system. Absotane numbers, of coune. 
would be affected; those given heie should not be invested with authority. Puidier veflnement of 
analytic schemes would also permit a richer and more detailed tadetpietatioo. 
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Ill as ihree-tum, md 12 as fmir-tum. Some degree of artitnrinect it Involved in Kgmenting tnnig of 
talk and deciding whedier a coodmiing exchange consists of successive adjacency pairs or longer units. 
We adopted niles that maximize possibilities of two-turn tallc 

To give some meaning lo these figures, we need lo compare the finequency of dialogue in dyad 
pairs to other fonns of discourse in die dyad. As we describe below, we conducted a aqNuite analysis 
of trsiner talk as tFKlitional mf»K>logue. using the terai here to refer to sequences of uttersnces made 
by the trainer excluding those addressed to, or replying to, the learner or ottiers. For reasons of time 
limitations and data quality, we restricted this analysis to the initial SO minutes of the base period, and 
to four of the five dyads. This analysis yielded a coipus of 1,615 trainer utterances that were made 
outside of a dialogic cooiext If we make die simplifying assumption that in aU diatogues it was the 
trainer who spoke most fiequently (i.e.. we count die trainer as speaidng twice in all oonvenations of 
more than two turns), we secure an estimate of 972 trainer utterances occurring in ccaverution over a 
period of 450 minutes (five dyads times one and one-half hours), compared with 1,613 trainer 
utterances occuning in monologue for a 2004ninute period (four dyads times 50 minnes). 
Extrapolating trainer monologue for a 4S0-minute rime period, we secure an estimated total of 3.633 
utterances. Rough as this comparison is, it is suffictent lo confimi the initial, impressionistic 
observations that dialogue is not the primary stnicture of discourse in the opening period of this 
on-the-job training situation. 

To detennine whether traineis made use of the IRE sequence, we identified all conversations dm 
were coded as kmger than two turns and that were opened by trainer questions or requests soliciting 
vertial replies. Twelve met these specifications, and we examined them in detail None of the 
instances examined qualified as cxampHes of the testlike questions characteristic of dassioom IRE 
exchangei. Traineis do not intetrogate leameis widi questions tiut elicit already-known infomiation, 
v^ch diey dien evaluate to reach a oxidusion about what the learner knows. Most of their questions 
fell into the categoiy of "requests for confiimation.'' Here are some example (T indicates trainer, L. 
learner): 
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Example 1 

Mickey Ct): 



(Explaining bow locations tit numbered) And youH lee on top how they're 
numbersd up there, OK? 



JoeCL): 



Bl to B7? 



Mickey (T): This is aU 1 to 7. OK? 
Eumplc 2 

Dave (T)' Now we have to level this ofr...U!identand me? 

Bess (L): Do I get this in the center? 

Dave CT): Yeah. See, most likely this will be down here. 

In these exchanges, trainers were apparently questioning learners to drtemiine whether their 
explanations were getting across. Leamen often used die occasion, not merely to reqxnd 
affiraiatively or negatively, but to eiqwnd on or extend the infonnoation tndnent had provided. They 
might accomplish this by replying to a query about their understanding with questions, as in the 
examples above, or by offeiing new information for trainer response, as in examples 3 and 4 below. 
Both conversational gambits are ways that learners may test ttieir understanding without 
acknowledging possible difficulties: 



Mickey CO: (Showing Joe difFerem pans and describing them) TUs ia plastic, plastic OK? 



Examine 3 



Joe(t): 



These are aU bodies. 



Mickey (T)'> Right Anything brass is usually a body. 
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Exaiiiple4 

Mac CT): ...ibeie, like thit. OK? 

Reggie (L): You mean you*U take ifaem up later, because you migbt get more right, ao that's... 
Mac CD: No. it's Just that I Just do it aU at cue shot. OK? 
Reggie (L): Um*hmn. 
Mac CT): OK. 



TABLE 4 
Convcraationai Exchanges 
between Trainer and Learner fai Base Mod 



1 Dyad 


Number of 
exchanges 


Initiator 


Trainer 


row % 


Learner 


row% 




149 


135 


(90.6) 


14 


(9.4) 




200 


197 


(98.5) 


3 


(!.5) 




223 


209 


(93.7) 


14 


(6.3) 




137 


95 


(69.3) 


42 


(30.7) 




140 


81 


(57.9) 


59 


(42.1) 1 


1 Total 


849 


717 


(84.4) 


132 


(15.6) 1 



With this intioduction to conversations within the dyed, we now move to a summative and positive 
chancterization of all diatogic exchanges. Table 4 lists for each dyad the totH number of 
conversations in the base period, and the number opened by tndner and learner lespectively. By 
definition, of ooune, all conversations are jointly constructed by both p»nicipants— unless there is a 
"response." no uttemioe qualifies as an "opener." However, it is *n«""Wt*ng for our purposes to 
asceitain whether trainers primarily picked up on teamers' utterances (i.e.. responded to something a 
learner said) or whether most pickups were the other way around. Table 4 indicates that trainers 
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initiated the gttat m^rity of convemtions (84.4%); learners were picking up on them. Within this 
overall picture of trainer initiative, dyads exhibit ooniideiible variability in the extent to which the 
tnliien dominate. Nfidcey. the trainer criticized by hii nqwviaor for talldng too mu(±i in the training 
ainiatioa, virtually mooopolited oonvenatiooal initiatWes (Dyads 1 and 2); in Mac's dyads (3 and 4), 
initiatives were more interactively deteimined. Only in tlie fifth dyad, however, did the learner come 
dose to matching the trainer in the number of times slie initiated an exchange. It wOl be recalled that 
this kamer was an experienced Kempi employee, the only one who brought some knowledge of die 
pans and the production system to the training situation. 

Table 5 examines the fbiro and funcdcn of conversational exchanges initiated by each member of 
the dyad. This analysis was apfdied to two-turn oooversatkms. wliich constitute more than f6ur-fifths 
of the corpus and are more amenable to aggr ition than lengthier conversations. Let us first consider 
the basic categories of conversational openers: questions, requests and statements, as displayed in the 
last column of Table 5. More than two-diittfs (612%) of trainer-learner coovenations start off with 
statemetts-Hhat is. assertions about some ftct. belief or need, such as "We need a bin" and This is 
what we call an electicnic scate." Requests of various kinds aud questkns are represented in nearly 
equal proportions in the lemaining exchanges (17.3% and 153% respectively). When we consider 
these speech-act categories separately for trsiner and learner initiatives, we find (column 1) tiiat tiie 
same rank-order pattern holds for trdnen, witii a greater gq) in proportion of requests and questions, 
but it does not hold for learners (oolunon 2), among whom questions rmdge out statements as 
conversational openers. 

Moving down to a more detailed consideration of utterance-pairs, we first examine the nature of 
questions and responses, as disclosed by the coding scheme we applied. Although many types of 
questions were included in tiie initial coding scheme, tdapied tnm Don et al., questions in our corpus 
were categorizeable into two main classes: YesAv) questions and Wh-questions. Hie latter are 
questions tiuit seek specific facnud information, such as "Where do we put this?" and "How juny in 
tiiere?" In training-dyad conversations, tiiese two question-types most fiequemly were paired witii 
corresponding answen (Yes or No to a Yes/No question; a statement proffering requested information 
to a Wh-question). Trainers tended to ask Yes^o questions, whereas learoers asked botii types and 
received more diversified answers. 
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TABLES 

SpMch Acti tavohtd to TwTvb CwvcnitiOMl Eiehangct 
bctwftB Tinltr nd Lmtbv In BMt T^riod 
(eoUapMd acrai dyads)* 



Fora oTcickMit daMUM by MdMtag 




ipMChact 


TraiacT 






Total 






row % 




row% 








47 


(45.6) 


56 


(544) 






Y/N wUk Y/N ABfwwi 


27 




21 








WH> with WH- answers 


10 




16 




26 




Y/N and WH- with other answers 


10 




in 
19 




29 




REOUESTS 














Total 


103 


(89^ 


12 


(10.4) 


lie 


/IT 1\ 

(173) 


Kfl ftctfam/amiDUttiict 


19 




0 








n ttfl Mfiflmi/nAflmi 

y vwiai aaa# vvaasM aia 


79 




8 




o/ 




Other 

^^w^%» 


5 




4 




9 




STATEMENTS 














Total 


412 


(922) 


35 




447 


(67^) 


S/ackMwI/coaf 


332 




13 








S/dfiboratc 


43 




13 








S/«p- 


25 




3 








other 


12 




6 
















Total 


665 





* Excludes 61 exchanges coded as "indetenninaie." 



Analysis of request types yields both obvious and surprising infoimation. Not unexpectedly, 
requests were one-way— from trainer to learner (103, compared with 12)-^tfleGting the differential 
distribution of knowledge in the dyad. An unexpected result is in the type of lequeau trainers made. 
The two classes into which these openeis fell were requests for oompUanoe and requests for 
confirmation. Requestt for complianoe include direct commands or insinictioas ("Put it here.") and 
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Indirect nggestioni for action. For example, when tniner Dtve was wqaafiring to Ben bow to use 
the oomputer, he said, "Since 99 Is tlieit« you can just push 'eDter*,** aod Beas pushed *caier* as she 
said. "OK." Since the action cootext of teaching-and-leanifaig in (he stoc k ipom is that of Joint woik. 
one might have expected many such requests from the tniner. whose responsibility was to stnicoire 
that woiiL Only 19 instances occurred. In contrast, traineis frequently nimed to leamen with requests 
for confirmation of what diey were saying. These requests were very Ulce those we des cri bed above in 
conversations of three mms or more: tniners were checking to see if leamen were following whti 
they were saying. These requests for conflrmttion tended to fit the following template: 

Examine 5 

Midcey (T): You see all these tidcets have the same order number. OK? 
Ed (L): Yeah. 

The trainer made a sutemem, followed by an "OK?" "Undentand?" or "You see?" to which the 
learner replied, typically in the affinnative, confinning that a/he undentood. 

The prqxmderam fonn of exchange in trainer-initiated conversation opened with an asseition of 
some kind: statements comprised 92% of treinere' openen. Keep in mind that do not 

represent a Clear-cut case of convenational opener in the same aense as do questions and requests: 
they are only "openen" when leamen voluntarily choose to speak alter them. Statement-respoise 
pain were oodaUe into three principal types: 

Sutement followed by acknowledgment (or confimiation): 

Example 6 

Mickey CT): [Explaining locations] We sun with B-1. B-1. B-2, B-3. B-4. B-5, and you see on 
top how the numbers run. 

Ed (L): Yeah. 
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Eumplc 7 

Mac CO' Imtead of counting them by hand, we use the dectronk scale. 
Tony (L): AlilghL 

Statement followed by elaboration: 

Example 8 

MacCT): [Explaining how to fill out a forai]: 848 dash 1. And the M number. 
Randy (L): Number 26. right. 

Stalcmem followed by repetition: 

Example 9 

Dave CD: Now we have to level this ofT. 

Bess (L): Level it off. 

The sutement-acknowledgment format dominates exchanges opened by trainers: four out of five 
statement-response pain take this form. The statement-acknowledgmem pair exchange may fimction 
much as the requests for confiranation dc (compare Examples 5 and 6). In request pairs, the trainer 
asks the learner to state explicitly whether s/he understands fOK?"); in some statement- 
acknowledgmem pairs, the trainer aaseits that the learner does undeistand Cyou aee that.."), leaving it 
to the learner to affirm, deny, or remain tUem. In many cases, a ttaightforward tndner assenlon Is 
followed by a learner's oonfinnation CYeah." "Alright "O. Videotape analysis might disclose that on 
some of these occasions, the trainer accompanied the statemem with a nonverbal request for 
confirmation; on other occasions the learner might be taking the initiative in giving assurance ttat a/he 
was on board. Our transcripu do not permit us to differentiate among fuch occasions, but they deariy 
demonstrate that trainers and learners were using conversational exchanges in large pan to regulate die 
pace of teaching and to coordinate their respective roles in the training activity. If. ignoring who 
spoke first, we sum the two adjaoency-pair categoriea—request for oonfinnation followed by 
confirmation, and statemem followed by acknowledgment— we find they make up two-thirds of all 
two-turn converurtional exchanges. 
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Summary- In the fim houn of oo^-job tnibiiig. tniim 
than they do in mooologic nttcbes. When errhanget occur, trainen initUrte them more often thin 
leamen; learners seldom take the lead in directing questions at tndnen or making aiaertions; their role 
it principally that of picking up on trainer talk. Ttainen do not use die danic "leachei^ model of 
testing trainees to find out what they know by asking questions and then evaluating the answer. 
Rather, their talk is sprinkled with Inteijections such as "OK?" and "Right?" whicti provide 
oppommities for learners to give feedback on the state of their understanding, and which also fimctian 
as a mcfjis of maintaining contact. In turn, learners inteipoae expressions such as Teah." "Uh-fam." 
and "Alright" to signal that they are keeping up with what traineis are explaining or to maintain 
contact. 

One possiUe inteipretation of ttie use of these conversational devices is that ihey fimction as a 
mechanism for monitoring the training process. This interpirtatioci goes beyond our evidence, but the 
evidence supports a more general observation that conversations during this initial trainii^ program 
were initiated by the trainer more in the interests of carrying out training goals dian to accomplish die 
work per se. If resmuoes were availaUe. it would be interesting to extend diis analysis to transcripts 
covering later training periods, to investigate whether the structure and functions of cooversations 
change over time. 

Analysis of Trainer Talk In Relation to Work Activity." By £u- the greatest amoum of talk 
going on in the training process is provided by the trainer outside of oooversatioaal exchange. What is 
the nature of this training talk and how does it contribute to the goal of belping new employees 
become competent material handlers in the stockroom? 

One evidem function of iiaining talk is transmission of inftmnatioiL Common sense suggests that 
trainen will tell new woricers about die stoduoom and the wcrk tasks involved in receiving parts and 
pulling woric orders. But unless we employ systematic quantitative procedures, we cannot tell how 



" Analytic schemes described in this chapter were devised by a woridng smdy group whose 
principal memben were Sylvia Sottner. John Dore, Rosalie Scfawaitz, Brace Dorval and Patricia 
Sachs. Dore and Schwartz put forward the idea of coding talk for its timing ftmction and together 
developed a woricable system. Rosalie Schwartz and Amy White did the coding nd jointly repaired 
the major bugs in the system. 
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much of their talk they devote to Imputing technical infonnation of this kind and how much to other 
matten they cootider imponam for the feneral education of new woiken: letting them know about 
working conditioai and tarns of employment, for example, or about nonns woiken tbemaelves have 
eatabUahed and expectation they have of one another. Becoming a woiker in any aetdng involves 
learning how to ftmction as a member of the woikii^ commmity as much as mastering technical 
knowledge pertaining to particular Job lesponsibUities. To capture what trainer talk was about in a 
bioad sweep, we identified diree general oontem domains: the particular woilc activity Ibe training 
dyad was engaged in at die time (called "task activity" or dyad activity); otiier woik activities in die 
stockroom and in otiier sections of tiie plam (called wider woik activity); and a categoiy involving talk 
about conditions and relations of labor and social life, botii in and out of tiie stockioom (called 
"otiier"). 

We will focus here on talk about die woik activity, especially talk about tiie tasks the dyad was 
peifonning. The principal characteristic of tiiis kind of trainer talk, as distinguished fiom dassioom 
teacher talk, is that it is going on in tiie context of tiie activity it is about In presenting a math lesson, 
a teacher is expositing matii but is not at tiiat time practicing it (see Scfaoenfeld. 1986, ft>r a critique of 
matii education as being too far removed from the woric activities of professional mathematicians). In 
tiie stockroom, however, tiie trainer is not only talking to tiie new woriwr, but is involving him or ber 
in carrying out woric tasks; to the extern tiiat trainer talk explains tiie woric and imparts knowledge 
about it, exposition and practice will be co-occurring in the same setting among the same participants. 
This observation, however, does not entail any particular conclusion about tiie manner in which tiiese 
two functioo may interweave on a finer time scale. A woricv-tnlner has various options avaiUble for 
coordinating what he nys and does singly or joimly witii the learner, he may talk about some aspect 
of tile woric before doing it, talk white woridng, or talk after rbt woric has been done. When we use 
tiie tenn "aspea of die woric" we Include not only tiie actions and opendoos ttiat acoomplisb it (for 
example, counting) but also the states and properties of constituent objects involved in the woric 
process (for example, a bin canl). The timing ftmction applies bodi to statements about (MSt. preaent, 
or fiimre actions and past, present, or ftmire states. An examination of how tndnen bancile this timing 
ftmction may illuminate die intend.. J roles of various modalities of teaching-and-leaming in the 
woriq)lace— the roles of language, demonstruion and ob$ervati(m, and partidpatim in actual practice. 
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To Knidniae the timing itlatioQihip between tniner talk and woilc we ninat prooeed by a method 
of analytic abitnetion. Ai an andydc device, we wffl oonikler apeech and woik aa two aepaiiie 
atreami ot acdvity. Uae of tfaU device does not commit us to a llieoietical positiao od the oootxoveny 
over whether or not communication lepieaents an independctt activity at aU timer, nor dosa it commit 
us to the proposition that empirically speech and woric are independent domains of human functioning. 
We Icnow that in many occupations mur*i of what is oiganized as woilc is conatinitBd by apeecfa (the 
classroom teacher's job is a good case Li poim), and conversely that much of the talk in the woikplace 
is oiganized by the imperatives of task-itlaiBd !£dons. We do not know how this idationahip plays 
itself out with respect to jobs such as that of material handler in the stockroom, whic^i has 
considerable manual and motoric content However, to begin to addreas this complex relationship, it is 
lieuristically useful to adopt an "as iF attitude—that is. to proceed as if talking and woiking are 
aeparate streams of activity dua coincide or diven*- in various ways. We attempted to capoire tliis 
coincklence or dhreigence by a coding scheme that categorized n t te r snoe s as preceding woric actions or 
states, accompanying them, or following them. We fiinher provided a category for sutements that 
were "untimed" with respect to the woric We refer to this last category as "generalized" time and 
define and illustrate it below. 

In sum: We adopted a two-way grid for coding trainer talk. One dimensioo cut tlie talk by content 
area into varioux kinds of woric-related talk and nonwcik-rclated talk; the other dimension timed 
utterances relative to die woric process hi diese domains. 

Method. A rmrch group composed of linguists and project penomid met regulariy for aeveral 
momhs to develop a coding scheme by means of which we could analyze the comem areas and timing 
function of trainer talk. It was jointly deckled that tiK scheme wouU use a surfKC-stiucture sentence 
as its basic unit of analysis, and a coding manual was prepared setting foitii definitions and coding 
procedures. (TMs manual is avaUabk on request) 

Coding was peifoimed directly on transcripts, using infonnation from observer oommentaiy, 
supplemented by woric documents and the veaearchen* knowledge of the plant, the people, and the 
woric process. Coders UkSened to original taps while coding; cxtravertMl features of trtfaier talk, such 
as taitonation and aoeaa, and background aounds of ongoing woric fondshed further evidence fbr 
dedsions to divide the talk taito regments and thne diose segments to actioa We have aheady 
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deicribcd the criteria for coding oontem doinains. Coding for timing praiented greater difficulties. In 
the abeenoe of videotape, it wai not always possible to determine what the ongoing action was at 
every point Moreover, the detennination of talk u 0OK>ccoTTing with the action it was refnring to 
often mii^ involve fine <f^trT^i«*nfitfn!>f as to wither a language segment tenninaied or overlapped 
with the associated actioa Because our dau did not allow unequWocsl discriminatioos in many cases, 
we included combined classes such as befon/during and during/after to cover cases in which the time 
line could not be dearty dnwn. Below we provide examples of the coding eateries with lespea to 
both content domain and timing. 

The corpus for this analysis consists of transcripts of four training dyads; Dyad I ladced a 
commentary of sufRciem desciiptive detail to suppon coding decisions. Because of time and resource 
limiutions. we could analyze only the first fifty minutes of trainer talk (although our woric with the 
transcripts suggests to us that tnhier talk was consistem in its principal characteristics over the entire 
base period). 

Two researchers independently coded the coipus. Coder agreement on segmentation was 86.7%, on 
contem domain 97.4%. and on the time function 86.6%. The two codeis discussed and resolved all 
disagreements. 

PrdinUnary Results. Table 6 compares total amounts of trainer talk in differem dyads and its 
distribution into content domains within each dyad. Consider the amount of talk first Mickey. Dyad 
1 trainer, again stands out for his talkativeness relative to other trsinets. An apparem influence of 
interactional context is indicated in a comparison of Dyads 3 and 4, Mttikh had die same trainer and 
the same task activity tut differem learners. Altfiou^ such variability is interesting to note, we can 
do little more than speculate about its possible sources with the dsta we have on hand. 

In contrast to dyad differences in amoum of talk, there is impressive consistency in all dyads in the 
distribution of talk across contem domains. First, we note for all dyads the viitual nonoccurrence of 
talk comeming labor, social life, and other general topics. One might have expected tiainen to draw 
attention to woiking conditions, comment on events such as cotke breaks, and make small talk about 
spons or otiier interests as a means of promoting camaraderie and helping new woricen fieel at home. 
It is possible that our presence inhibited some amoum of talk on tiiese topics, but it seems unlikely 
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TABLE < 

OMtnt DommIb oTTralMr Trik fm A4|Mltd Bmc Mod* 





TaA la I^jad 


Wider irork 


Other tapki 


Total 


Dyad 




(*) 




(*) 




(») 




2 


284 


(417) 


364 


(54.7) 


17 


(24) 


665 


3 


371 




70 


(15J) 


11 


(14) 


452 


4 


190 


(805) 


33 


(M^) 


12 


(5.1) 


235 


5 


2S0 


(ysjo) 


12 


(4j6) 


1 


m 


263 


TOTAL 


1095 


(67^) 


479 


(».7) 


41 


(15) 


1615 



* Excludes 16 indetenninaie ciaes nd 14 enon in compuier eniriei of the data. 



diat an obeerver effea akne would account for a major decline. Changing one't manner of ipealdng 
for a ape itcoider is not an easy thing to do: moieover. three different tiaineis were involved, and all 
were not equally interested in or caacemed with the reaeaich procedures. Even if we multiply our 
observed amount of "odiei^ talk by an aibitnry ftcior of five to take account of this possible 
measurement bias, we stiU have essentially the same outcome: the overwhdming bulk of training talk 
in the first period of trainhig refers to the technical content of woik activities. Further, the woik 
activity that trahiers talk about most fiequendy is die woik that die dyad has the responsibility of 
peifonning—cithcr pulling oiders or reoehnng component parts. 

As Tabk 6 indicates, Mac, the trainer in Dyads 3 and 4, and Dave, trainer of Bess in Dyad 5, 
talked of litde else but the dyad's woik. Mickey (Dyad 1) is an exoepiiCD in diat he talked more 
about woik domains outside of the dyad 1km of tasks within it He was die one tniner who did not 
begin pulling and receiving woik as soon as the trainee arrived: he spent the flitt ihiity-five minutes 
taking Joe around the stocknxmi, showing him dw layout of liocations. and describing the types of 
pans kqpi in the stoduoom and the use of level bins. In accordance widi our coding scheme, ttiese 
topics fell taito die "wider woik activity" content domain. The only talk specifically related to die task 
of woric onlen. which was die dyad's dated task for die day. occurred when Nfickey pulkd a pan 
from its location and gave a quick demonstration of how to fill out a bin caid. In shon, durtaig ttiis 
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dme, the dyid was noc engaged in peiibnning nockroom woik; KQckey wtt exp la in i n g Ibe 
oiginizatiQO of the MoctaDom and other aspectt of the 

woik. We nUglK say that he had aepaniod expoiitioo (rem piactioe and, in cla^^ 
kttiqg exposition take pieoedenoe over piactioe. After die siockreoin tour, Mickey and Joe began to 
pull woik Olden. It was possible to take advantage of this chaogs in what they were doing to 
detennine how Mickey's activity affected his talk. We extended the oodhig to e n com p as s die fiist 
ddity-five minutes of die pulling activity and. widi time equalind, compared volume and content of 
talk in the two activities— louring the stockroom and pcrforaiing woik tasks. 



TABLE 7 

Content of Trabier Talk bi Nonworkbig and Working Activities, Dyed 2 





Task hi Dynd 


Wider work 
domains 


Other topics 


Total 






(*) 




(%) 




(*) 




Nonworktaig 
Activity 


77 


(21.5) 


277 


(77.4) 


4 


(1.1) 


358 


Working 
Activity 


243 


(74.3) 


83 


(25.4) 


1 


(0.3) 


327 



Mickey's volume of talk was about the same in the nonwoildng and working activities (see 
Table 7). but die pfopoitioos of talk relating to the task at hand and to wider production were exactiy 
revened in ttieae two activities. That is, Mickey talked more about die stockroom and the ftctoiy 
%vhile touring die stodcrooro (i.e., he was noi peifonning woric tasks at the ttane), and wMle he 
perfomied woric tasks he talked more about die woric-at-hand. Mickey still tended to talk about die 
stockroom and die factory systems more dun the odier trahien but, like diem, when he was 
paiticipadng in woric tasks widi the learner die burden of his talk shifted to die specifics of diose 
tasks. This analysis lends suppon to our characterization of Mickey's eariy ccntaa widi die new 
learner as consisting essentially of "exposition." 
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We m look moie clofdy « how tte oiiner ooonU^ 
pcifbimanoe of Ac talk itself. At i bwigiound for ihe dtti wnunwy, we de^^ 
five exjunplet of each. 

Before. Theietreieginentioftrikthttpiec«tetnecik»orii«etowh^ Theicttoo 
or sttic nwy triM ptace t ipUt-ie(W¥l after the utteiiTO 

weigh it on the wic," "It'll give us eighteen thousMid." The first thing we're going to do ii write the 
M-5." "you can dump it into here." 

During. TTieiefciem action or itate and talk abow it overlap; the action or itatcooiettbefo 
uttennce offsets. Tlic action or itatc can occur at any point during the ipoken icgmem: "Tlie eaaiett 
way I do it is to put them in here [sound of metal] untU it levels off." "So you move this all the way 
over to the last two digits." "Now we get the scoop." 

After. Spolcen segments refer to an action or state that has taken place and has terminated before 
the onset of the utterance; the tennination may have occurred immediately before or in the extended 
ptst: "So we pulkd 620 pieces." "So it wm X-42?" "Because there was a bin there." 

As examples irKUcate, it is not possible to detennine the timing of the talk from the form of the 
utterance akne. Two utieiances with the same tense vert) fOoum this") may be. and fitequently 
differentiaUy related to their referem actions or stites. 

General. A language segmcm not tied to a definite action or siat'. is treated u "genemlizod" time 
or a state of "timdessness." Instances of this category include descriptions of habitual procedures 
(-We don't usually do ttts down here."), hypothetical formulations C If we needed 50 pieces we wouW 
have scooped out of this one."), explanations niie reason you can do that is bcctt^ 
Wn."), references to or definitions of pemns. places. Mcas. or things that are not tied to ongoing 
action C'RR' stands for Receiving Report"). 

Tables displays the timing fonction breakdown for tndner talk rehtted to task acti^ TWstable 
excludes 150 instances (13.7& of the corpus) of fiizzy or combined timfaig categories (before/during 
and during/after). We prepared summaries inchiding these instances in which we interpreted them as 
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augmenting the "during** categoiy: we alto prepated summaries in which "belioRiAturings" were 
anigned to the "before" categoiy and "during/liften" lo the "afkei^ categoiy. Hie pnpoition of 
initanoes in the basic caiegoriei diifti wttti flieae imioeduits« but the aane patter Tte 
geneial observatioos we make here apply under aU cooditioos of dau aggiegatica. 



The principal findings are: 



1. The modal categoiy for each individual trainer is "during." Summed over trainers, neariy bali of 
all trainer tallc about task activity accompanies the doing of that activity in a veiy fine-grained 
manner — a single utterance to a single operation. What this implies is that two sources of 
infoimation about the task activity are directed at *he learner simultaneously. TUs laOc that goes 
on in tandem with action makes martced use of deictic expiessioos such as locatives (here, 
there), demonstratives (this, that) and vertM such as "go" and "come." If the talk were separated 
from ttt acdon context, it would aecm uiiclear, ambiguovts, oonftising. The ongoing action, 
however, is pan of the message and seives to disambiguate much of it 

2. The most infrequent categoiy of action-timed talk for each individual miner (and the corpus as 
a whole) is "after." Trainers only infrequently comment on or sum up what they have done or 
what has occurred. 

3. In spite oi the ck>se ties between speech and oigoing action, eveiy tndner at some time states « 
rule, reiiers to a habitual routine, poses a hypothetical case, or offen a definition or causal 
explanation. Since so much of trainer talk is linked to the here and now of woric activities, the 
occurrence of these fonns of diacourse signifies the traineis* awareness that the learner may 
need some broader knowledf >f how the system functions in order to cope co mp etently with 
the here and now. Since sv Awareness is likely to vaiy from one trainer to anotfier. it is not 
suijHising to find that the bcbt discriminator among tnineis is the ratio of untimed to limed talk. 
Mickey again takes the lead; Dave, the trainer of the one woman learner, has the lowest level of 
untimed talk. (In passing, it is interesting to note the high propoition of "befores" for Dave; 
these consist in laiige measure of direct commands or requests for action ["Ooum diem up." "Put 
the date." "Come here."], which are infkequem in other training dyads; see discussion on 
conversational analysis above.) 



With the grounding provided by this microlevel analysis, we are proceeding to examine the 
functions of training talk in terms of such acts as naming, introducing and orientii)g, defining, 
explaining and others. The presem analysis also provides a firm foundation for a higher level analysis 
of stretches of trainer talk that will more deariy highlight the factual and conceptual material the 
trainers were communicatiAg to leameis. 
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TAiLEt 

Tlidag of Tratacr Tilk RcHerrtag lo DjFid*! TMk Activity 
(In a^intad bate period)* 





llMd to taak 


Cwifai 
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BeHnrc 
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' Exclude! 150 initwoei of "funy" time caKforiet ai weO at indei^^ 



Summary. It is an oversimpUfication to think of "leaming by doi^g" as in aome way opposed to 
"learning by listening and talking." Trainers incorporate talk into the training process md take 
seriously the responsibility for explaining the woric as they do it Indeed, in the initial period of 
ttaining. they tilk about little else than the woric activity. With one eicoepdon. tninen did not 
segregate talk about the siockioom ftom the activity of actuaUy engaging in the woifc. IVty did not 
engage In long stretches of exposition, nor did they leaon to linguistic pedagogical devices 
characterisdc of dassioom teacher talk. 

The fact that the bulk of task-related talk accompanies the doi; ig of the task suggests that it may 
not be useful to think of exposition and practical experience is substitutes fbr one another. 
Recall that Midcey's specific task-ielated talk increased rather than Jecreased when he began to do the 
woric. FUither, since talk and woifc peifonnance are going on in prirallel, we have to assume that the 
learner is in a position to "obseive" while s/he is listening. Although It is oommco in aittfaropological 
studies (e.g.. Foites. 1938; Lave, in preparation) to pose "observatioo" against "talk." or "experience" 
against "talk" as the privilefed mode of learning in nonschool settings, it is tmclear how one would 
disentangle these modalities in stockroom training (and, we suspect, many other practical activities in 
U.S. society). We do not know whether our traineis deployed these various modalities of instniction 
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effectively; nor c» we ny whether, oa my given occaiion. their me of tevenl tedniqiiei (e.s.. 
veitMl deecripdoo and demomtntlon) or their idince on a tingle lednkiiie (e^. engaging the learner 
in the acoial pnctioe) was modvaied by training goals or woik goals or was laifdy liaphazanL 
Nonetheless, our findings are important in pofatting to the need tor a doaer look at the m rr h a nimi of 
teaching-aod-leaming in the woikplare in all their complex imerrelatioosfaips. Our findings point, too, 
to the contributioo woikplaoe learning studies may make to the vexing pedagogical problem now 
attruting much attentioo— namely, how hands-on doing and veibal instruction may most effectively be 
l>annerBd in various activity and knowledge dcnnains. 

Concluding Remarks 

We undertook this study because our experience in industry bad convinced us of the educational 
significance of a variety of informal modes of teaching and learning gkMsed by die labd "on-the-job 
training." We saw tiiis significance as twofold. In the first place, as an empirical reality, on-the-job 
training is one of the few mechanisms tiiat provide opportunities for woriurs to develop their 
capacities and acquire knowledge and sldUs whfle gainfully employed. It is both a mechanism for 
inducting young people into the intricacies of the woricpiace and for facilitating the advanoemem of 
experienced people to more skilled or demanding jobs. In industrial America, oo-the-job tnining 
coven a wider range of occupations flian do ^jprentioeship programs, and. in this period of rqrid 
technological change, its lole may be expected to increase in hnponanoe. 

On-the-job training is also of theoretical significance because it rquesenti a modality of education 
that stands in shaip contrast with die modaliiy of schooling. Learning in school is divoioed from 
"pTKtice" (conceiving "practice" here as the use of knowledge in socially organized endeavors). 
Critiques of this classic school model have prompted a aearch fbr alternative educational anangemems 
that overoome the leanting^practice separation. On-the-job training prDgmns offer an inay of fbnntts 
for relating learning to practice tiurt may very well tnvel to settings other dian the woikplaoe. Oieater 
knowledge of diese programs and how they function can inform die effort now under way to diversify 
educational programs for adolescents and adults, botii widiin schools and outside of them. 

We were especially attracted lo the smdy of on-die-job training because we tiiought ttiat efforts to 
analyze the "messiness" of these infonnal educational practices would help move educational 
theorizing beyond generalities and platitudes (e.g.. "Leanting dirough doing is an effective way to 
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team."). When tnining is taitertwiiied with wwUiig, we need a iiraog adytic iiipanins fi>r 
diirintniiWm wtwt the training jmemntiop cnnnrthiitM to the educaive ftmctionof nomul woik. 
Global comtnicti audi ai "attutted leadiing and learning" or leaning and pnctioe'* are of Utde help 
here. Finally, in piDbing teaching and ktming when they are embedded in wmfc, we are ciialki«ed to 
bioaden our conoeptiom of the kind of aocial prooeases and activities ihat constitute "education.** 

Our study in the stockroom was an initial effbit to make an actual instance of on-the-job tiainhig 
visible 10 research and educational communities. Tince. as far as we know* it is the only mdy of its 
kind, its firtt set of implications concerns the prospects for making infonnal, woikplace education an 
objea of systematic research inquiry. 

Our experience demonstrates dut ethnographic approaches can be effectively employed to gain the 
access and tnist nooessaiy for on-die-job obaervadonal smdies. With the suppoit of management, 
union, and employees, we were able to hmoduce mediods of data cOUectioo in the stockroom diat 
captured and recorded trahiing actWities hi a reasonably detaUed way. Obsenratians. documents, and 
audiotapes supponed micrOlevel descriptions of cenahi phenomena (e.g.. die vote of talk to trainh)g) 
that approximate diose available for classn)om*based teaching. It is reasonable to expect that under 
the appropriate conditions, richly detailed descriptive case studies can be cairied out 

At the same time, our experience brings to the fore ceitain research problems not fully qipredated 
when we staned. Tbt cpiaodic nanire of on-the-job tnining designed for new worinn (it only comes 
into effea when t^iey are hired and ceases if they let/e for any reason) disrupts research time 
schedules. Its ad hoc characteristics and changeabiUty to reqionae to pmducdoo exigencies Umit 
possibiUties for aaaetttog tiatotog efliBctiveneaa thnwgh oonimlled reseanA p^^ Movtogfiom 
description to piescripiion (ftom "is" to "ought") is even more difScuh here dian to school-based 
studies. Descriptive case studies, however, can suggest hypotheses dua might be tested in other 
settings. In an eariier aection, we suggested focused research on fonns of woik reotganization during 
traintog and subsequent experimental tests of their effecthreness. On die other hand, trainhig pfograms 
for cunem employees, rtther dian new hires, are quite likdy to offer oppoitunities fbr punning 
questions of learning and training effectiveness within die original setting. 
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We now turn to lubiantive nuuten. Tiking all looioes of Infbnnadon into acoount, we can airive 
at certain charartfriiitkmf of stockioGm training that raise general questions about this form of 
educational practice and Mm at possible impiDvements. 

1. Stockiur:^ training disclosed a series of paradoxes in the institutional organization of training. 
Top management eniphasizod the higher skills lequired by the new computer system yet failed to 
change iu job desciipdons to leflect these skills or to modify its training practices. Tht incieaiing 
complexity of the Job may be thought to have increased the difRcolty of tiahiing; yet workers in the 
stockroom were still expected to take on this responsibility without being trained fbr it and without 
receiving extra compensation. 

One inference wairanted by this sute of affairs is that die training that did take shape served its 
purpose— namely, to give new woikers sufRcient grounding to enaUe them to amdnue on die job and 
to assume increased responsibiUtiei. Certain findings suppon diis interpretation: no new worker was 
fired fbr iiMompetenoe; the new workers we observed did begin to function independendy; die 
stockroom appaientiy continued to ftmction at some level of adequacy; and we heard no reports of 
special foul-ups in stockroom or computer reconls attributable to new woricen. In short, stockroom 
training pragmatically measured up to some level of "effectiveness." It is impottam to note that this 
level of effectiveness was achieved: 

a) widiout the imposition of an educational criterion for hiring (educational levels of trainees 
ranged from fourth grade to community college): 

b) witti trainers who varied in experience from 13 years to one and one half montiis; 

c) widiout any special procedures for introdudng leameis to technical devices (e.g.. the computer 
system) or for acqmi"t'"g tiiem with general material-control principles. 

What tiiese circumstances suggest is diat even ad hoc on-die-job training is a poweiful educative 
practice for initial levels of competency. (We qualify this speculation bdow in oonsideriing the ways 
in which woikers might be better prepared for lof^-tetm careers widi promotional possibilities.) 

We have identified some of the oompomcm processes of stockroom training at Kemps that mi^ 
contribute to its usefulness: die peer stnicture of the training dyad: its immersion in the collaborative 
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piDbleoi-ioIving and joint activities c ' the itockrooai: multiple louices of inlbimatioii fttxn ihe Joint 
oocuiienoeof talk and phyiical woik actiont: and otlieR. 

2. Altbougti trainen weit not trained to tnin, we aecured objective evidence that all did in faa 
train, not merely woit alongside of ttie newoomcfs. Training wu not only an imtitutk»aUy 
recognized activity but one which stocknxxn trainen actually look it upon fbemaelvei to do. 

M oieover. when we looked closely at what was going on between trainer and teamer, we found a 
great deal of systcmaticity: all woiked out jome foim of divisfc» of labor that drew the tnlnee into 
practice in a way that sdU got woik accomplished; all used veibal oonununication as a pedagogical 
technique; trainen on reoehring reoiganized the woik in similar ways for training puiposes. This 
picture suggests the intriguing possibUity that ways of guiding othen into woik procedures nd 
knowledge domains are indigenous in woricplaoe communities and that work settings may contain 
educational resources with considerable potential. 

3. Activities tiiat were demarcated as "training''-Hhat is, those occuiring witiiin the 

dyad— primarily invoWed what we may call "nomial woric routines." Leamen were iitioduced to tiie 
more intellectually demanding aq>ects of tiie woik "accidentally" as it were— that is. when the dyad 
encountered a problem in die course of its routine woric or was drawn into a pfoUem-finding or 
proUem-solving discussion in die stockroom. We presume that over a long period of time new 
employees would "accidentally" encounter a full range of problems in tiiis manner and become adept 
at handling tiiem. Becoming adept at such troubleshooting calls fbr a fuller undentanding of die 
production and computer systems ttian does tiw routine. To the extent that training does not accelerate 
or facilitate such learning in an organi^ad way it cannot be considered fUly effiective fm the 
perspective of the woricer's long-teim career development, even ttiough it may meet imm»tf*Hf 
managemem needs. This consideration points to limitations of on-tiie-Job tiaining practices, which are 
not designed to fulfill the basic educational goals of maximizing human development. 

Our final observations reflect our laiger concerns with die theoretical fbundations of educational 
piactioe. We brought to this research the ttieoietical peispective of activity theory— a penpective not 
yet well-known in tiiis oountiy atthoujh h has inspired oonsidenibfe educational reaeaicfa in Europe. 
We fbund itt oonstnictt useful in helping us analyze die complex and cliai«iQg relMknahips of an 
activity designed to educate (training) and an activity designed 10 produce mnuflKiiiied goods 
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(woildng). Positing theie as different activities for analytic puiposes enabled us to identify a variety 
of relationships between tliem: nonnal woik taslcs were incoipoiated into training, some aspects of 
woik were modified for tnining puiposes. and work not direcQy reUted to tnining nevenheless served 
training puiposes. Although we think diis approach is illuminating, we are a long way fitom a 
oonoepoial fhunewoik capable of grasping the enonnous complexity of educational phenomena that 
arise in the course of woiIl 
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